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Origin of the Ikstitutb and Summary of the International Treaty 

The International Institute of Agriculture was established under the 
International Treaty of 7 June 1905, which was ratified by forty govern- 
ments. Twenty-two other governments have since adhered to the Institute, 
, It is a Government institution in which each country is represented 
by delegates. The Institute is composed of a General Assembly and a 
Permanent Committee. 

The Institute, always confining its attention to the international 
aspect of the various questions concerned, shall : 

(a) collect, study and publish as promptly as possible, statistical, 
'' technical, or economic information concerning farming, vegetable and ani- 
mal products, trade in agricultural produce, and the prices prevailing in 
the various markets ; 

' (6) communicate the above information as soon as possible to those 

interested ; 

(c) indicate the wages paid for farm work; 

{d) record new diseases of plants which may appear in any part oi 
the world, showing the regions infected, the progress of the diseases, and 
if possible, any effective remedies : 

(<) study questions concerning agricultural co-operation, insurance 
and credit from every point of view ; collect and publish information 
which might prove of value in the various countries for the organization 
of agricultural co-operation, insurance and credit ; 

{/) submit for the approval of the various governments, if necessary, 
measures for the protection of the common interests of farmers and for the 
improvement of their condition, utilizing tor this purpose all available 
sources of information, such as resolutions passed by international or other 
agricultural congresses and societies, or fay scientific and learned bodies, etc. 
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Annales de VObservatoire royal de Bru- 
xelles, publics aux frais de VEtat 
et Annuaire mdUorologique, Bru- 
xelles. 

Annales de Midecine Vdtdrinaire. Bru- 
xdle^ 

Annales des Travauz publics de Bel- 
giijue. Bruxelles. 

Annales du Musde du Congo beige. 

{Ministdre des Colonies). Bruxelles. 
Annuaire de la Belgique scientifique, 
artistique et littdraire, Bruxelles. 
Annuaire de ITnsttitU internaiional 
de Bibliographie. Bruxelles. 
Annuaire officiel. Ministdre des Colo- 
nies. Bruxelles. 
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Amuaire siatisiique de la Bel^que et 
du Congo beige. BmxelleS; 

Be gique^ horticoU, agricole et avicole. 
Bruxelles. 

Belgigw {La) maritime et coloniale. 
BnuteUes. 

Bibliographic de Belgique : 

Premise Par He : Bulletin mensuel 
des Publications beiges ou rela- 
tives d la Belgique. 

Seconds Partie : Bulletin mensuel 
des articles de fond parus dans 
les r ernes beiges. Bruxelles. 

Boer {De). Leuwen. 

Boerin {De). Leuwen. 

Bulletin agricole du Congo Beige, 
Bruxelles. 

Bulletin de Documentation economique. 
Bruxelles. 

Bulletin de la SociiU centrals forestiire 
de Belgique. Bruxelles. 

Bulletin de la SociiU chimique de 
Belgique et Bulletin de la Federa- 
tion des Industries chimique s de 
Belgique. Bruxelles. 

Bulletin de I Association des Planteurs 
de Caoutchouc. Anvers. 

Bulletin de la Society Roy ale Linneenne 
de Bruxelles. Bruxelles, 

Bulletin d' Informations agricoles. Bru- 
xelles. 

Bulletin du Jardin Boianique de VE- 
tat d Bruxelles. Bruxelles. 

Bulletin mensuel de la Commission 
permanents Beige du Lait. Malines. 

Bulletin mensuel du Commerce spi- 
cial de la Belgique avec les Pays Stran- 
gers. Bruxelles. 

Bulletin officiel du Congo Beige. Bru- 
xelles. 

Chasse et Piche. Bruxelles. 

Congo. — Revue generate de la Colonie 
beige. Bruxelles. 

Defense {La) agricole beige. Bruxelles. 

IngSnieur (L') textile. Wesny-Andri- 
inont-lez-Verviers. 

Journal de la SociStS Naiionale des 
Agriculteurs de Belgique. Bruxelles. 

Mercuriales (Les) agricoles. Anverse. 

Moniteur {Le) horticole beige. Bruxelles. 

PrcgrSs [Le) agricole beige, jodoigiie. 

Recueil iniemationai de Ldgislation 
coloniale. Bruxelles. 

Recueil mensuel de VInstitut Interna- 
tional du Commerce. BruxeUes. 

Renseignemenis de VOffice Colonial 
{Royaumh de Belgiqm. Ministire des 
Colonies) . Bruxelles. 

Revue bibliographique . B nixelles. 


Revue des questions scientifiques. Lou- 
vain. , 

Revue iconomique internationale. Bru- 
xelles. 

Revue ginirale agronomique. tJccle 
lez- Bruxelles. 

Revue horticole beige. Huy. 

Revue gSnSrale du Lait. Lierre. 

Tahlettes Documentaires Municipales. 
Bruxelles. 

Vie {La) internationale. Bnixelles. 

Brazil. 

Annaes da sociedade rural brasileira. 
Sao Paulo. 

Annuaire du Bresil economique. Rio 
de Janeiro. 

Annuario brasileiro de Agriculiura, In- 
dustry e Commercio. Sao Paulo. 

Archives da Escola superior de Agri- 
cuitura e Medicina Veter inaria. 
Nicliteroy. 

Archives do Museu Nacional do Rio 
de Janeiro. Rio de Janeiro. 

Archives do Jardin botanico do Rio de 
Janeiro, ^o de Janeiro. 

Boletim da Agriculiura. Sao Paulo. 

Boletim da Agriculiura, Commercio e 
Industria, Baida. 

Boletim da Directoria de Industria e 
Commercio. Sao Paulo. 

Boletim do Institute agronomteo de 
Campinas. C^impinas, S. Paulo. 

Boletim do Minister io da Agriculiura, 
Industria e commercio. Servicio de 
Informagoes e Divulgagdo. Rio de 
Janeiro. 

Boletim do Minisierio de Relates 
exteriores Rio de Janeiro. 

Boletim do Museu commercial do Rio de 
Janeiro. Rio de Janeiro. 

Boletim do Museu Goeldi. Belem (Pari). 

Brazil agricola. Rio de Janeiro. 

British [The] ChamMer of Commerce 
Monthly Journal. Sao Paulo. 

Chacaras ^ Quintaes. Sao Paulo. 

Criador (0) Paulista. Sao Paulo. 

Egatea. Revista da Escola de Engenha- 
ria de Porto Alegre. Porto Alegre. 

Estancia (/I). Porto Alegre. 

Evolugua {A) agricola. Sao Paulo. 

Fazenda (.4). Rio de Janeiro. 

Fazenda (4) modema. Rio de J aneiro. 

Fazendeiro (0). Sao Paulo. 

Lavoura [A). Rio de Janeiro. 

Lavoura e CrioQdo. Rio de Janeiro 

Progresso. (0). Porto Alegre. 

Revista commercial, indusirial e agri- 
cola do Pard. Belem, Pari. 
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Revista do Centro de Culiura scienih 
fica. Pdotas, Rio Grand* do Sid. 

Revisia de Commercio e Indusiria, Sao 
Paulo. 

Revista de VeUrinaria e Zootechnia, Rio 
de Janeiro. 

Rivista {La) colonials, San Paolo, 

Rivista Italia^Brasile. Rio de Ja- 
neiro. 

British Colonies. 

Agricultural [The] Bulletin of the Fede- 
rated Malay States. Kuala T^uni- 
pur. 

Agricultural News. Bridgetown, Bar- 
bados. 

Annals of the R. Botanic Gardens, 
Peradeniya. 

Annual Report. Cyprus. I,ondon. 

Annual Report. Department of Agricul- 
ture. British Fast Africa. Nairobi. 

Annual Report. Department of Agri- 
culture, Fiji. Suva. 

British East Africa. Department of Agri- , 
culture. Agricultural Bulletin. Nai- 
robi. 

British {The) North Borneo Herald. 
Jesselton. 

Bulletin of Agricultural Information, 
Trinidad. Port-of-Spain. 

Bulletin of the Department of Agricul- 
ture. Jamaica. Hope, Kington. 

Bulletin of the Dept, of Agriculture. 
Trinidad and Tobago. Port-of-Spain. 

Bulletin of the Direction of Land Re- 
cords and Agriculture. Colombo. 

Ceylon Department of Agriculture : 

1. Leaflet, I'olonibo. — 2. Bulletin, 
Peradeniya. 

Cyprus {The) Agricultural Journal. 
Nicosia. 

Federated Malay States. Department of 
Agriculture. Bulletin. Kuala- L,uni- 
pur, P. M, S. 

Fiji Department of Agriculture. Bulle- 
tin. Suva, Fiji. 

Fiji {The) Planters' Journal. Suva, 

Fiji. 

Journal [The) of the Board of Agricul- 
ture of British Gmana. Demerara. 

Journal [The] of the Jamaica Agricul- 
tural Society. Kingston. 

Nyasaland. Department of Agriculture. 
Bulletin. Zomba, Nyasdand. 

Nyasaland Government Gazette. Zomba. 

Report. Department of Agriculture, 
Trinidad and Tobago. Trinidad. 

Rhodesia \The) Agricultural Journal. 
Salisbury. 


Southern Provinces of Nigeria. Agricul- 
tural Department. Bv^tin. Tragos. 

Settlements Government Ga- 
zette. Singapore. 

Trinidad ana Tobago. Board of Agri- 
culture. Circulars. Port-of-Spain, Tri- 
nidad. 

Tropical Agriculturist Magazine of 
the Ceylon Agricultural Society. Pe- 
radeniya, Cevlon, 

PPasi Indian Bulletin. Bridgetown, 
Barbados. 

West^ Indies. Imperial Department of 
Agriculture, Pamphlet Series. Brid- 
getown. 

Zanzibar Government Leaflet. Zanzibar. 

Bulgaria. 

Annuaire statistique du Royaume de 
Bulgarie. Sopnie. 

FoduiaHUKo na CotpuhcKUo yHueepajir- 
nmnrh. Sofiia. 

roduuiCHZ OniHemo m JJihpofcaemma 
3e.MMdrh.!i. tJumnna Cmonaun es 
CatoBih. Plovdiv. 

3 c.H.ieMio.tne. Sofiia, 

Se.H.iedio.icKO- OKommodemeo. Sofiia. 

Be.iucd}h.iC'Ko ' MerneopoAozuHen Bio.ie- 
muHo. Sofiia. 

Memeopo.zozunecKu FodmaHUKh. Cazoeio. 
Sofiia. 

CsiuitiHHft- no 3e.\udth.menio. Sofiia. 

TpynoBc 11a dtpjuaniiaTa ScM.iea'fevi- 
CKa Onbimna CmanpuH «« Oopastpeo 
TiupduKh, npH Pyce. Vama. 

Revue des Instituts de Recherches agro- 
nomiques cn Bulgarie. Sophie. 

Canada. 

Agricultural [The) Gazette of Canada, 
Ottawa. 

Agricultural {The) Journal, Depart- 
ment of Agriculture of Victoria. Vic- 
toria, B. C. 

Annuaire du Canada. Ottawa. 

Annual Report. Canadian Seed Growers* 
Association. Ottawa. 

Association canadienne de Producteurs 
de Semences. Compte rendu de I’As- 
semblee annuelle. Ottawa. 

British Columbia. Department of Agri- 
culture : I. Bulletin. — 2. Circulars. 
Victoria, B. C. 

Bulletin de la SocUti de Giographie de 
Quebec. Quebec. 

Canadian {The) Entomologist, l/ondon, 
Ont. 
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Canadian Farm and Agricultural Jour- 
nal for the Dominion. — General 
Issue — Market Issue. Toronto. 
Canadian {The) Horticulturist. Peter- 
boro, Out. 

Canadian [The) Horticulturist and 
Beekeeper. PeterbOfo, Ont. 
Canadian {The) Patent Office Record. 
Ottawa. 

Canadian Poultry News. Grimsby, Ont. 
Canadian (The) Power Farmer. 
Winnipeg. 

Canadian Yearbook. Toronto. 
Conservation. Ottawa. 

Department of Agriculture. Ottawa. 
Branch of the Dairy and Cold Stor- 
age Commissioner : i. Bulletin. — 
2. Report of the Commissioner. 
Central Experimental Farm. Bulletin. 
Dominion Experimental Farms : i . 
Bulletin. — 2. Exhibition Cir- 
culars. — 3, Seasonable Hints. — 
4. Report. 

Fruit Branch : Telegraphic Report. 
Fruit Commissioner's Branch : Fruit 
and Vegetable Crop Report. 

Health of Animals Branch: i. Bul- 
letin. — ■ 2. Report. 

Tobacco Division: 1. Bulletin. — 
2 . Report. 

Department of Interior. Ottawa. 
Forestry Branch ; i) Bulletin. — 
2. Circulars. 

Department of Marine and Fisheries. 
I. Monthly Record of Meteorological 
Observations. — 2. Monthly Weather 
Review. Ottawa. 

.Department of Mines. Ottawa. 

Geological Survey. 1. Museum Bul- 
letin. — 2. Report. 

Mines Branch. Bulletin. 

Department of Trade and Commerce, 
Ottawa. 

Bureau of Statistics : Monthly Re- 
port of the Trade of Canada. 
Commercial Intelligence Branch: 
Weekly Bulletin. 

Grain Research laboratory : Bulletin. 
Laboratory of the Tnland Revenue 
Department : Bulletin. 

Farm and Dairy and Rural Home. To- 
ronto, Ont. 

Gazette (La) agricole du Canada. Mi- 
nist^e fidiral de I' Agriculture. Ot- 
tawa, 

Journal {Le) d’ Agriculture et d‘ Horti- 
culture. Montreal. 

Manitoba Agricultural College. Bulletin. 
Winnipeg. 


Manitoba Department of AgriacKure 
and Immigration. Manitoba Farmer’s 
Library. Extension Bulletin. Win- 
nipeg. 

MinisUre de V Agriculture de la Pro- 
vince de Quebec. Circulaires. Quebec. 

Ministhe federal de V Agriculture. Ot- 
tawa. 

Division du Conuuissaire de ITn- 
dustrie animale: i. Bulletin. — 
2. Rapport. 

Division du Commissaire des Se- 
inences: i. Bulletin. — 2. Rapport. 
Fermes exp^riinentales du Dominion 
I. Bulletin. — 2. Conseils pour la 
Saison. — 3. Rapport. 

Service de 1 ' Entomologie : Circu- 
laires. 

Minislere des Mines. Commission geo- 
logique.. 1. Bulletin du Musie. — 
2. Rapport. Ottawa. 

Ontario Department of Agriculture: 
1. Ontario Agricultural College. Bul- 
letin. Guelph. Ont, — 2. Municipal 
Bulletin. Toronto. 

Province of Alberta. Department of 
Agriculture. Provincial Schools of 
Agriculture. Bulletin, Edmonton. 

Province of Alberta. Department of 
Agriculture. Statistics Branch. Crop 
Bulletin. Edmonton. 

Province of Quebec. Department of 
Agriculture, i. Rapport duMinistre 
de T Agriculture. — 2. Circulars. Que- 
bec. 

Public {The) Service Monthly, Regina. 

Rapport annuel de V Association cana- 
dienne des Productews de Semences. 
Ottawa. 

Rapport annuel de la Socicie de Pomo- 
logie et de' Culture fruiiiire de la 
Prov, de Quebec. Quebec. 

Rapport annuel sur It Commerce du 
Canada. Ottawa. 

Rapport de la SocieU d’lndustrie lai- 
iiire et de I’&cole laitidre de la Pro- 
vince de Quebec. Quebec. 

Rapport de la SociSte de Quebec pour la 
Proteciion des Plantes centre les In- 
sectes et les Maladies fongueuses. 
Quebec. 

Rapport du Ministre de I’ Agriculture 
du Canada. Ottawa. 

Revue canadienne. Montreal. 

Revue trimestrielle canadienne. Mon- 
treal. . 

Saskatchewan Department of Agricul- 
ture. Bulletin. Regina, ^sk. 
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Chilt. 

Agricultor (El). Santiago. 

Anales del Instituto de Ingenieros de 

. Chile, Santiago. ,, 

Anuctfio del Obse^vatoxio astfononiico 
nacional de Santiago de Chile. San- 
tiago de Qide. 

AnUario estadisiico de la Republica de 
Chile, ^ntiago de Chile. 

Antuivio fneteofol6gico de Chile, San- 
tiago de Chile. 

Boleiin de la Sociedad agricola del 
Norte. Santiago. 

Boleiin de la Sociedad de Fomento 
fahril. Santiago. 

Boleiin del Museo nacional de Chile. 
Santiago. 

Boleiin Estadisiico. Santiago. 

Boleiin miner o de la Sociedad nacional 
de Mineria. Santiago. 

Caliche. Santiago. 

Informacidn {La). Santiago. 

Revista de Bibliografia chilena y extranr 
jera. Santiago. 

Revista universitaria. Organo de los 
Ceniros de Esitidianies de la Uni^ 
versidad Catolica. Santiago. 

China. 

Bollettino mensile della Camera di 
Commercio Italiana per VEstremo 
Oriente. Shanghai. 

Journal {The) of the Ministry of Agri- 
culture and Commerce. Peking. 

Colombia. 

Anuario estadistico. Republica de Co- 
lombia. Bogota. 

Revista agricola. Bogotd, 

Revista nacional de Agriculiura. Bo- 
gotd. 

Costa Rica. 

Anuario estadistico. Republica de Cosia 
Rica. San Josd. 

Boleiin de la Cdmara de agriculiura 
de Costa Rica. San Josd, 

Boleiin de Fomento. Organo del Minis- 
ierio de Fomento. San Josd. 

Cuba. 

Agriculiura y Zootecnia. Habana, 

Boleiin opcial de Marcos y Patentee . — 
Sscretaria de Agriculiura, Comer cio 
y Trabajo. Habana. 

Boleiin Oficial de la Secretaria de Agri- 
cultura^Comercio y Trohajo. Habana. 


Boleiin Oficial de la Secretaria deEstado, 
Memorias comerciales de los C6n- 
sules. Habana. 

Estacidn experimental agrondmica : i. 
Boleiin. — 2 . Circulares. Santiago de 
las Vegas. 

Gaceta Oficial de^ia Rep. de Cuba. Ha- 
bana. 

de Agricidtura, Comercio y 
Trabajo. Habaita. 

CZECHO-SLOVAKIA. 

Bulletin du MinisU're de 1‘ Agriculture 
de la Ripuhlique Tchicoslovaque. 
Prague. 

Ceshoslovenskp Les. Praba. 
Cesfiosiovensk';^ ZcmSdSlec. Aveclessup- 
pldments : Hospoddisk^ Sirojnicivi 
et ZemSd&lskd Skolstdi a vpzkumnictvi. 
Praha. 

Ceshp Vcela9. Praba. 

Deutsches Agrarhlaii. Webiberge bei 
Prag. 

HospoddPshj; Obzor. Avec le supple- 
ment : Druzstvenictvo. Bratislava. 
Land- und forstmrtschaftHcke Mittei- 
lufii^en. Prag. 

Moravsh^ Hospoddf. Brno. 

Na!§e Snaky. Praba. 

OvoctncM Rozhle4y. Praba. 

' RoVnik. Trnava. 

Sammlung derGesetze und Verordnungen 
des dechoslovakischen Staaies. Prag. 
Sbirha zdkonih a naHzeni stdtu ceskos- 
lovensheho. Praba. 

Sbornih zveroUkafshj/. Ctyrtletni PH- 
loha ZvhoUkaHkiho Obzoru. Brno. 
^•jlovenskd Domovina. Bratislava. 
Uradnc Noviny. Bratislava. 

Venkov. Praha. 

Vestnik CcskoslovenskS Jednoty Re- 
paid. Praba. 

vLtnik Ministersivapro zdsobovdni Udu 
V Ceskoslovensk^ republice. Praha. 
Vestnik Ministerslsva Zemidelstvi Ces- 
ko-Slovenske' Rdpubliky. Prag. 
Vistnik. Pfiloha ZvhoUkafskiho Obzo- 
ru. Brno. 

Zeiischrift fUr Zuckerindustrie der 6e- 
choslovakischen Republik. Pr^. 
Zemedielie. Praba. 

Zimeldelskd Politika. Brno. 
Z^mmUhe a Druisievni Rozkiedy. 
Opava. 

ZemSdSlske Sprdvy. Praha. 

Z^mUSlskj Archiv. Praha. 
ZSmMelskp Pn'imvsl (supplement au 
Ceskosloyenskp Zhnidelec], Praha. 
ZvhoUkaiskp Obzor. Brno. 
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Denmark. 

Befetyiing fra den Kgl. Veterinaer- og 
Land^h0jskoles Lahoratorium for 
lMnd0konotniske Fors0g. Koben- 
havn. 

Beretning fra Forsegs. laboratoriet utgivet 
av den Kgl. Veterinaer^ og Landok0js‘ 
holes Laboratorium for Landakono- 
miske Forseg. K0beriha\Ti. 

Beretning fra Statens Forsogsvirh- 
' sotnhed i FlaniekuUur. Kobe^avn. 
Beretning fra Statens Planteavlsud- 
valg. K0benhavn. 

Beretning fra Siatsanstalfen Dansk 
Frekontrol e Beretning fra Slats^ 
frekontrollen {Dansk Frokontrot). 
K0beiiliavn. 

Beretning om den under Landbrugsmi- 
nisieriet sorterende Landekonomiske 
Konsulentwirtsomhed. Kebenhavn. 
Beretning om Faelles- Udvaigetfor Fjerk- 
raeavlens. Kobenhavn. 

Beretning om Landboforeningerne. Kq- 
b^ihavn. 

Comptes Rendus des Travaux du Labo^ 
^ ratoire de Carlsberg. Copenhague. 
Danish (The) Export Review. Copen- 
; hagen. 

Dansk Patenttidende. Kobenhavn. 
J - laven . Kobenhavn. 

Hedeselskabeis Tidsskrift. Viborg. 
Landmandsblade. Kobenhavn. 
Maelkeriiidende. Odensee. 

Maanedlige Oversigter over Sygdomme 
hos Havepianteme fra Statens plan- 
tepatologiske Forsog. K benhavn. 
'ylaanedlige Oversigter over Sygdomme 
hos Landbrugets Kulturplanter fra 
Statens plantepatologiske Forsog. K0- 
benhavn. 

Vleddehlser fra den Kgl. Veterinaer- og 
Landbohojskoles Serumlaboratorium. 
Kobenhavn. 

^ordisk Jordbrugsforskning. Grub- 
berholm pr. Vail . 

ytatisHske Efierreininger. Kobenhavn. 
Tidsskrift for Landl^gets Planteavl. 
Kobe^avn. 

ndsskrift for Landokonomi. Kobenavn. 
Vidsskrift for Opmaalings- og Matrikuls- 
vaesen. Kobenhavn. 

[J denrigsministeriets Tidsskrift. Ko- 
benhavn. 

Tgeskrift for Landmaend. Kobenhavn. 
Vort Landbrug. Kobenhavn, 

Dominican Republic. 

Revisia de Agricultura. Santo Domingo 


Ecuador. 

Boleiin de Agricultura. Quinta nor- 
mal. Ambato. 

Boleiin del Minisierio de Relaciones 
exieriores. Quito. 

Boleiin del Laboratorio municipal de 
Guayaquil. GnayaquiL 

Egypt and Soud.an. 

Agricultural (The) Journal of Egypt. 
Cairo. 

Annuaire siatisiique de VEgypie. 
Caire. 

Bulletin Commercial, Alexandrie. 

Bulletin de la Society entomologique 
d’Fgypte. lyC Caire. 

Bulletin de VVnion des AgricuUeurs 
d*jkgypte. Le Caire. 

Cairo {The)' Scientific Journal. Cairo. 

^.gypte [V] contemporaine. ]> Caire. 

M^moires de la Sociite entomologique 
d'i^gypte. Le Caire. 

Ministry of Agriculture, E gyp. Technical 
and Scientific Service. Bulletin. Cairo. 

Monthly Report issued by the Com- 
mercial Intelligence Branch, Central 
Economic Board. Cairo, 

Sultaiiic Agricullural Society. Tech- 
nical Section. Bulletin. Cairo. 

Finland. 

Arsbok. Afvelsforeningens for Ayrshi- 
reboskap i Finland. Lahti. 

Arsbok for Finland {An- 

nuaire statistique de Finlande). Hel- 
singfors. 

Arsbok, OsterhoUens Svenska Landt- 
brukssdllskaps. Vasa. 

Finska Mosskulturfdreningens Arsbok. 
Helsingfors. 

Maatalouden Hevoshoitolehti. Helsinki. 

Maatalouden Karjanhoitolehti. Helsinki. 

Maaialous. Helsinki. 

Meisdialoudellinen Aikakauskirja. 
[Forstlige TidsHriff). Helsingfors. 

Pellarvo. Helsingfors. 

Franck. 

A cclimaiation {V), Journal des^leveurs. 
Paris. 

Afrique (L’) fran^ise. Paris. 

Agronomic {L’) coloniale, Bulletin 
mensuel du Jardin colonial, Paris. 

Alpes [Les) industrielles. Grenoble. 

Annales de Chimie analyiigue et de 
Chimie applxquie et Revue de Chimie 
analytique riunies. Paris. 
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jinnales de GSograpkie. Paris. 

AnnAles de la Brasserie et de la Distil- 
lerie. Paris. 

Annales de la Direction de VHy- 
. draulique ei des Ameliorations agri- 
coles (Bulletin). Paris. 

Annales de la Science agronomique 
fran^aise et itrang^re, Institut na- 
tional ^onomique. Paris. 

Annales we la SociiU d' Agriculture, 
Science et ^Industrie de Lyon. Lyon. 

Annales de la Socidie entomologique 
de France, Paris. 

Annales de Vi,cole nationale d* Agri- 
culture de Grignon, Paris, 

Annales de VF^cole nationale d* Agri- 
culture de Montpellier, Montpellier. 

Annales de V^^cole nationale a Agri- 
culture de Rennes. Rennes. 

Annales de r Institut colonial de Bor- 
deaux. Renseignements commer- 
ciaux et dconomiques. Bulletin men- 
su&l. Bordeaux. 

Annales de V Institut national agro- 
nomique. [Ministdre de I' Agriculture). 
Paris. 

Annales de V Institut Pasteur. Paris. 

Annales des Falsifications et des Frau- 
des. Paris. 

Annales des Sciences naturelles [Bota- 
nique). Paris. 

Annales. Documents officiels. Siatis- 
tique. Rapports. Comptes rendus de 
Afissions en France et d i'^tranger. 
MinisUre de V Agriculture. Direc- 
tion de I* Agriculture. Paris. 

Annales du Bureau Central MeUoro- 
rologique de France. Ministdre de 
I* Instruction publiqw. Paris. 

Annales du ComiU central agricole 
de la Sologne. Orleans: 

Annales du Musee colonial de Marseille. 
Paris. 

Annales du Service des ^piphyttes. 
Ministdre de V Agriculture. Paris. 

Annee scientifique et industrielle. Paris. 

Annde socials internationale. Reims. 

Annuaire. Association des Chimisies 
de Sucrerie ei de Disiillerie de France 
et des Colonies. Paris. 

Annuarre colonial du Materiel et de 
la Micanique agricoles. Chambre 
syndicate des Constructeurs de Ma- 
chines agricoles de France. Paris. 

Annuaire de la Beiterave. Valenciennes. 

Annuaire de V Agriculture ei des As- 
sociations agricoles. Lyon & Paris. 

Annuaire des Eaux et Forets. Paris. 

-Annuaire du Minis tire du Commerce 
et de V Industrie. Paris. 


Annmire giniral de fa France et de 
f Stranger. Paris. 

Annuaire statistique de la France, pEois. 

Apiculteur (U). Paris. 

Archives de Biologic. Paris. 

Archives de Parasitologie. Paris. 

Association fran^aise pour la destnu>‘ 
tion du varron. Publications. Paris. 

A ssociation italo-franqaise d’ expan- i 
sion economique : i. BulleHn. 

2. Circulaires. Paris. 

Avenir (U) textile. Paris. 

Bihliographe (Le) moderne. Paris. 

Bibliographie des Sciences et de V In- 
dustrie. Paris. 

Bibliographie scientifique frangaise ; 

Section: Sciences mathimatiques 
ei physiques ; Sect. : Sciences 

naturelles et biologiques. Paris. 

Bois (Le). Paris. 

Brasserie el Malterie. Nancy. 

Brevets d'Invention. Office n'ationfU 
de la Propriiti industrielle. Paris. 

Bulletin de VOffice du Gouvernement ge- 
neral de VAlg^ie. Paris. 

Bulletin de V Agence ginJrale des Co- 
lonies. Service des Renseignements. 
Ministere des Colonies. (Auden Bul- 
letin de VOffice colonial). Paris. 

Bulletin de la SocieU des Agriculteurs 
de France, Paris. 

Bulletin de la SociiU botanique de 
France. - i. Mimoires. - 2. Siances. 
Paris. 

Bulletin de la SociiU d' Encouragement 
pour VIndusirie nationale. Paris. 

Bulletin de la SocieU de Giographie 
commerciale du Havre. Havre. 

Bulletin de la SocieU entomologique 
de France. Paris. 

Bulletin de la SociiU de Pathologic 
exotique. Paris. 

Bulletin de la SociiU de Pathologic 
vigitale de France. Paris. 

Bulletin de la SociiU scientifique d'Hy- 
giine alimentaire et d‘ Alimentation 
rationnelle de VHomme. Paris. 

Bulletin de la SociiU des ViticuHeurs 
de France et d* Ampilographie. Paris. 

Bulletin de V Association de Documen- 
tation bibliograpkique, scientifique, 
industrielle ei commerciale. Paris. 

Bulletin de V Association des Chimis- 
ies de Sucrene et de XHstiUerie de 
France et des Colonies, Paris. 

Bulletin de V Institut colonial de Mar- 
seille : Section des Caoutchoucs — 
Section des Ciriaks et Plantes d 
Ficule. — Section des Matiires gras- 
ses. Marseille. 
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S MU^tin da VlnstUui Pasteur — Revues 
et Analyses. Paris. 
uUetin des rdcentes publications franr 
^ises. BibliotUque Rationale. Paris, 
ulletin des Sciences Pkarmacolo- 
'■ giques. Paris. 

BuUeiin des Stances de la SociiU des 
Sciences de iVawcy. Nancy. 

Bulletin des Soies et des Soieries. 
Lyon. 

Bulletin du Musdum national d*His' 
toire naturelle. Paris. 

Bulletin hebdomadaire des Campagnes. 
Paris. 

Bulletin mensuel de la Chawbre syndi- 
cate des Consiructeurs de Machines 
agricoles de France. Paris. 

Bulletin mensuel de VJJnion des Indus- 
I tries chimiques. Paris. 

Bulletin mensuel de r Office du Protecto- 
ry frangais Tunisie. Paris. 

Bulletin mensuel de V Office interna- 
tional d’HygUne publique, Paris. 
Bulletin mensuel de VOffice de Rensei- 
gnements agricoles [MinisUre de 
r Agriculture], Paris. 

Bulletin mensuel de la Socidtd nationale 
d’ Acclimataiion de France. Paris. 
Bulletin mensuel des Renseignements 
frigorifiques. Paris. 

Bulletin mensuel du Commexce, de I'ln- 
1 dustrie et de V Agriculture. Paris. 
Bulletin mensuel du Syndicat national 
du Commerce en Gros des Vins, 
Cidres, Spiritueux et Liqueurs de 
France. Paris. 

Bull. Ou. de la Direction des Recherches 
Scientipques et Industrielles et des 
Inventions. Bellevue pr^s Paris. 
Bulletin scieniifique et industriel de 
la Maison Rour e-Bertrand Fils. 
Grasse. 

Bulletin iriniesiriel de la Society Mycolo- 
gique de France. Paris. 

Cahiers [Les] coloniaux, SuppUmeni 
semi-kebdomadaire. Circulaire {Insii- 
tut colonial de Marseille). Marseille. 
Campagne {La). Paris. 

Caoutchouc {Le) et la Gutta-Percha. 
Paris. 

Chimie et Industries, Paris. 

Cidrerie [La) jrangaise. Paris. 

Colonies ei Marine. Paris. 

Compies rendus des Siances de VA- 
caddmie d' Agriculture de France. 
Paris. 

Comptes rendus hebd. des S^nces de 
\ VAcadSmie des Sciences. Paris. 
Comptes rendus des Stances de la So- 
cxiti de Biologie, Paris. 


Convptes rendus statistiques. Office de 
statistique d’ Alsace et de Lorraine. 
Stra.ssDOurg. 

Correspondant {Le). Paris. 

Documents statistiques r4unis par V Ad- 
ministration des Douanes sur le 
Commerce de la France. Paris. 

l^cho {L’) forestier. Paris. 

^cho {L*) des Mines et de la M^iallur- 
gie Paris. 

Echo (L') des Textiles. Edition heb- 
domadaire de U Avenir textile. 
Paris. 

Engrais (£'). LiUe. 

Expansion (L’) coloniale. Marseille, 

Expansion (L') economique. Paris. 

Farmacia. ' Revue scieniifique et de 
Defense professionnelle. Lyon. 

Feuille {La) vmicole. Bordeaux. 

France [LaYei le Marchi italien. Paris. 

France (La) Paysanne. Paris. 

Gazette {La) coloniale. Paris. 

Ginie {Le) civil. Paris. 

Gdnie {Le) rural. La Moioculture et 
Villectroculiure. Paris. 

Giographxe {La). Bulletin de la Society 
de Geograpkie. Paris. 

Illustration {U) economique et finan- 
cier e. Paris. 

Industrie [U) cktmique, Paris. 

Industrie (L') frangaise de la Conserve. 
Paris. 

Industrie (L’) laitUre. Paris. 

Informateur (L') Paris. 

Information {L’) universelle. Paris. 

Insecia. Revue illusiree d'Entomologie. 
Rennes. 

Inventions (Les) illusirhs, Paris. 

Journal agricole d' Alsace ei de Lor- 
raine. Strassbourg. 

Journal d‘ Agriculture pratique. Paris. 

Journal d* Agriculture pratique, de Viti- 
culture et d'^conomte rurale pour le 
Midi de la France. Toulouse 

Journal de la Soci^S Nationale d’Horti- 
culture de France. Paris. 

Journal des Fconinnistes. Paris. 

Journal des Fahricanis de Sucre. Paris. 

journal de Pharmacia ei de Chimie. 
Paris. 

Journal officiel de la Ripublique fran^ 
gaise. Paris. 

Lait {Le). Lyon. 

Matures [Les] grasses. Paris. 

Miscellanea entomologica. Uzfes. 

Monde [Le] industriel, commercial et 
agritole. Paris. 

Moniteurr- Uientifiqw. Paris. 

Moniieur [Le) vinicole. Paris. 

NatJtrs (La)., Paris. 
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NSon 4 JUiye {La). Paris. 

Rouveaux (Les) Livres scientifiques at 
indusirifls, Paris. . 

Roiivelle [La] France agricote, Paris. 

Ocsanie {V) fran^aise. Paris. 

Parfwnme {La) moderne, Lyon. 

Petite {La) Revue agricole et horticole. 
AntilDes. 

Phosphate {Le) et les Engrais chimi- 
qttes. Revue internationaie des En- 
grais et Produits chimiques. Paris. 

Polybiblion. Revue bibliogrc^hique Uni- 
verselle. i. Par tie liUdraire. — 2. Par* 
tie technique. Paris. 

Prodiicteur [Le], Paris. 

Produire. Usinage et Outillage moder- 
nes. Paris. 

Progres (Le) agricole, Amiens. 

Progres {Le) agricole et viticole. Mont- 
pellier. 

Rapports commerciaux des Agents di- 
plomatiques et consulaires de France. 
Paris. 

Recueil de Medecine Vdtdfinaire. Al- 
fort. 

Riforme (La), sociale. Paris. 

Renseignements coloniaux et documents 
publiis par le ConiitC de VAfrique 
frangaise et le Comitd du Maroc. 
Sup^Ument de VAfrique frangaise. 
Paris, 

Revue agricole, viticole, horticole. Bor- • 
deans. 

Revue {La) avicole. Paris. 

Revue de Boianique.applique'e et d’ agri- 
culture colonials. — Bulletin du 
Labor atoire d’ Agronomic coloniale. 
Paris. 

Revue [La) de Chimie industrielle. 
Paris. 

Revue (La) de la Filature et du Tissage. 
Paris. 

Revue des Eaux et des Forets. Paris. 

Revue de Viticulture. Paris. 

Revue d'Histoire naturelle appliques : 
Premiere Partie : Mammalogie - 
AquicuUure - Entomologie - Boiani- 
que - Colonisation. — Deuxi&nie Pjir- 
lie: L'Oiseau. Paris. 

Revue de Zoologie agricole et appliqu 4 e. 
Bordeaux. 

Revue [La) du del. Bourges, Gier. 

Revue (La) economique du Centre 
et de rOuest. Tours. 

Revue economique frangaiss. Socieid 
de Gdographie commerciale d? Paris. 
Paris. 

Revue frangaise d’Orniihologie. Paris. 

Revue gendrale de Botqnique. Paris. 


Revue {La) gendrale du froid et des in- 
dustries frigorifiques. Paris. 

Revue horticole. Paris. 

Revue internationaie de Gdndtique. Na- 
ges, Tam. 

Revue (La) de Produits chimiques. 
Paris! 

Rdvue (La) scieniifique. Paris. 

Revue vdtdrinaire. Toulouse. 

Revue de Zootechnie. Paris. 

Science (La) sociale suivant la Mdtkode 
dVbservation. Paris. 

Sucrerie, Distillerie, Industries agn- 
coles. Paris. 

Technique (La) moderne. Paris. 

Vie (La) agricole et rurale. Paris. 

Vie (La) aux Champs, Paris, 

Vie [La) technique et industrielle. 
Paris. 

Germany. 

Aligemeine Fisckeret Zeitung. Mun 
chen. 

Aligemeine Forst- und Jagd-Zeitung 
Frankfurt a. M. 

Annates Mycologid. Berlin. 

Afchw fUr exakte IVirtschaUsfor- 
schung. Thiinen Arhiv. Jena. 

Archiv fur Sozialwissenschaft und So- 
zialpolitik. Ttibii^en. 

Bericht der Lehranstait fur Wein- 
O&si- und Gartenhau zu Geisenheim 
a. Rh. Berlin. 

Bericht der Oberkessischen Gesell- 
schaft fur Naiur- und Heilkunde zu 
Giessen. Giessen. 

Berichte aus dem physiologischen La- 
beraiorium und der VersuchsansiaU 
des landmrtschajUichen Insiiluts der 
Universitdt Halle. Hannover. 

Berichte uber die gesamte Physiologie. 
und experimentelle Pharmukologie. 
Berlin. 

Bericht uber das Aufireten von Feinden 
und Krankheiien der' KuUurpflan- 
zen in der Rheinprovinz. Bonn. 

Berliner tierdrziliche Wochenschrift. 
Berlin. 

Biedermann's Zentralblatt fur Agri- 
kulturchemie und rationellen Land- 
wirtschaftsbetrieb. Leipzig. 

Biochemische Zeitschrift, Berlin. 

Biologiscke AnstalifUr Land- und Forst 
wirtschaft : i . Berichte . — 2 . Af itteilun- 
gen. — 3. Flugblatt. Berlin. 

B&tter fur ZuckerrUbenbau. Berlin. 

Boianisches Centralblatt. Jena. 

Botanische Jahrbucher fur Systema- 
iik, Pflanzengeschichte und Pflan- 
zengeographie. Leipzig. 
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Suiter- [Der] und Fettwafenverhehr, 
(Vonnals Berliner MarhthalUn-Zei- 
tung). Berlin. 

Centrdlblati fur Bakteriologie, Parasi’ 
tenhunde und Infektionskrankhei- 
ten. Erste Abteilung : Originale. Re- 
ferate, — Zweite Abteilung : Originale, 
Referate. Jena. 

Centralblapt fUr die Zuckerindustrie. 
Magdeburg. 

Chemiker Zeitung. Cothen. 

Chemisches Zentralhlatt Berlin. 

Collegium. Frankfurt a. M. 

Deutsche entomologiscke Zeitschrifl 
« Iris *. Dresden. 

Deutsche {Die) Essigindustrie. Berlin. 

Deutsche landw. Geflugel-Zeitung. Ber- 
lin. 

Deutsche landw. Presse. Berlin. 

Deutsche landw. Tierzuchi. Hannover. 

Deutsche Rundschau. Berlin. 

Deutsche Schlackt- und Viehof-Zeitung. 
•Berlin. 

Deutsche Wirtschafts- Zeitung. Zentrai- 
hlatt fur Handel, Industrie und Ver- 
kehr. Berlin. 

Deutsche {Die) Zuckerindustrie. Berlin. 

Deutscher Aussenkandel. Zeitschrift des 
Handelvertragsvereins. Berlin. 

Deutsches Kolonialblatt. Berlin. 

Deutsches meteorologisches Jahrhuch. 
Berlin, Karlsruhe, Bremen, Darm- 
stadt, Stuttgart. 

Deutsches meteorologisches Jakrbuch jixr 
Bayern. Miinchen. 

Dingiers polytechnisches Journal. Btrlin. 

Entomologische Zeitschrift mii Fauna 
exotica. Frankfurt. 

Erndkrung {Die) der Pflanze. Stassfurt. 

Fischerei-Zeitung. N eudamm . 

Forstwissenschaftl. Centralblatt. Berlin. 

Fukling’s landwirtschaftliche Zeitung. 
Stuttgart. 

Putter- {Die)undDungemiitel Industrie. 
Magdeburg. 

Geisenheinier Mitteilungen uber ObsE 
und Gartenbau. Wiesbaden. 

Geographisches Jakrbuch. Gotha. 

Geologisckes Zentralhlatt. Deipzi^. 

Geographische Zeitschrift. fvCipzig. 

Gordian. Zeitschrift fur Kakao, Zucker 
und deven Erzeugnisse. Hamburg. 

Gummi- Zeitung. Berlin. 

Hedwigia. Dr^en. 

Illustrierie landw. Zeitung. Berlin. 

Internationale Bibliographie der, Zeii- 
schriftenliieratur : i. Abteiljitrg, A. 
Bibliogra^ie ,^ul..Zntschriftm’• 
:Lii6n^t^r\ -rr 3. Abt. G* Bibl. det 


Rezensionen und Referate. — 3 . Bei- 
lage. Gautsch bei lyeipzig. 
Internationale Mitteilungen fur Bo- 
denhunde. Berlin. 

Jahrbuch der deutschen Biblioiheken. 
Leipzig. 

Jahrbuth der deutschen Landwirtschafis- 
Gesellsckaft. Berlin. 

Jakrbuch der Moorkunde. Berichi uber 
die Fortschritte auf alien Gebieten der 
MoorkuUur und Torfverwertung. 
Hannover. 

Jahrbuch der Verswhs- und Lekran- 
stalt fur Brauerei in Berlin. Berlin. 
Jakrbuch des Insiituts fur Jagdkunde 
{Neudamm und Berlin-Zehlendorf) 
gegrundei von der deutschen Jdger- 
Zeitung. NeudaniiTi. 

Jahrbiicher jur Nationalokonomie und 
Statistvh mit Beilage. Jena. 

Jahrbuch fur wissenschaftliche und prak- 
tische Tierzucht einschliesslich der 
Zucktungshiologie. Harmover. 
Jahrhuch uber neuere Erfakrungen auf 
dem Gehieie der Weidewirtschaft und 
des Futterbaues. Hannover. 
Jakresbericht der agrihuliurchemischen 
Versuchsstation Berlin. Breslau. 
Jakresbericht der landw. Hochschule 
in Berlin. Berlin. 

Jahreshericht der Vereinigung fur an- 
gewandte Botanik. Berhn. 
Jakresbericht des Instituls fur Zucker- 
industrie. Berlin. 

Jakresbericht. JnsHtut fur angewandie 
Botamk. Hamburgische botanische 
StaaisinsiiiiUe. Hamburg. 
Jahresbericht uber das Gebiet der Pfian- 
zenkrankheiien. Berlin. 

Jakresbericht uber die Erfakrungen und 
Fortsckriiie auf dem Gesamtgebiete 
der Landmrischa}t. Brarmschweig. 
Jakresbericht uber die Ergebnisse der 
Immunitdisforschung. Stuttgart, 
Jahresbericht uber die Fortschritte auf 
dem Gesamtgebiete der Agrikulturche- 
mie. Berlin. 

Jahresbericht uber die Fortschritte, 
Verdffentlichungen und wtchtigeren 
Ereignisse im Gebiete des Forst- 
Jagd- und Fischereiwesens. Frank- 
furt a. Main. 

Jahresbericht iXber die Untersuchungen 
und Fortschritte auf dem Gesamtge- 
biete der Zucker fabrikaiion. Braun- 
schweig, . 

Just’s b(4e^&cher Jahresbericht. Leipsig. 
Jahrbuc^r fur wissenschaftliche BoiA- 
Leipzig, 
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Kaiser Wilhelm Instiiut fur Landwirt- 
schaft in Bromberg: i. Miiteilun- 
gen. Berlin. — 2. Abieilung fur Pflan- 
zenkrankheiten. Berichte. 

KOiZeti, Kakao und Zuckerwaren In- 
dustrie Fachblatt. Dresden, 

Kolloid-Zeiischrifi {Zeitschrift fur wis- 
senschaftliche und tschnische Kol- 
loidchemie) . Leipzig. 

Koloni-ile Ruyidschau. Berlin. 

Kolnische V olkszeitung und Handels- 
Blatt. Koln, 

Kiihn-Archiv. Arbeiten aus dem land- 
wirtschajtUchen Insiitut der Univer- 
sitdt Haile. Berlin. 

Kunsidiinger-. Futtermittel- und Leim- 
Zeitung und Oel- und Fett-Zeitung. 
Berlin. 

Land (Das). Berlin. 

Landniaschine \Die). Berliu-Charlotten- 
burg. 

Landwirtschaftliche Jahrbilcher. Berlin. 

Landwirischafiliche Maschinen und Ge~ 
rate. Artern, Prov. Sachsen. 

Landwirischafiliche W ochenschrift fur 
die Provinz Sachsen. Halle a. S. 

Landwirtschafilichen{Die) Versuchs-Sta- 
tionen. Berlin. 

Mikrokosmos. Stuttgart. 

Af ilchvtchk 0 n Ir olive-rein [Der). Inster- 
burg. 

Ministerialhlatt der Preussischen Ve-r- 
waltung fur Landmrischafi, Domd- 
nen und Forsten. Berlin. 

Miiteilungen der deutscken Landwiri- 
schafls-Gesellschafi. Berlin. 

Miiteihmgcn der Vereinigung deutscher 
Sch weinez iich ter . B erlin . 

Mitteilungen des Fischerei-Vereins fur 
die Provinz Brandenburg.Ostpreussen, 
Pommem. Berlin. 

Mitteilungen des Vereins zur Fdrde- 
rung der Moorkuliur im deutscken 
Reiche. Berlin. 

Molkerei-Zeitung. Hildesheira. 

Monaishefie fur praktische Tierheil- 
kunde. Stuttgart. 

Nachrichienblatt fiir den deutscken 
Pflanzenschutzdiensi. B erlin- Dahlem. 

Naturwissenschaften {Die). Berlin. 

Naturwissenschaftliche \V ochenschrift. 

Jena. 

Notizbldtier des boianiscken Gartens 
und Museums zu Dahlem hei Steg- 
litz. Steglitz, Berlin. 

Petermanns [Dr. A.) Mitt, aus J. Per^ 
ihesi geogr. Gotha. 

Rheinische Monatsschrifi fur ObsL 
Garten- und Gemusebdu. Bonn. 


Satddeuische landwirtschaftliche Tier^ 
zuckt. Munchen. 

Technische {Das) Blatt. lUustrierte Bei- 
lage der Frankfurter Zeitung. Frank- 
furt a. M. 

Technische Rundschau. W ockenschrifi 
des Berliner Tageblatts. Berlin. 

Technik fiir .Alle. Technische Monats- 
heffe. Stuttgart. 

Technik und Wirtschafi. Berlin. 

Tharandter forsUiohes Jahrbuch. Tha- 
randt. 

Tropenpfianzer [Der). — Beikejte zum 
Tropenpfianzer. Berlin. 

Wasserkraft [Die). Zeitschrift fur die 
gesamte Wasserwirischaft. Muuclien, 

Wasser und Abwasser. Zeitschrift fiif 
die gesamte Wasserwirischaft, fiir IFas- 
sertechnik und Wasserrechi. Leipzig. 

Weinbau und iVeinhandel. -Maiiiz. 

We in und Rebe. Mainz. 

Weltmirtschaftlickes Archiv. Jena. 

Wi rise h afisdienst. II a mburg . 

W ochenschrift fur Brauerei. Berlin. 

Wochentliches Verzeichnis der erschie- 
nenen und der vorbereiteien Neuig- 
keiten des deutscken Buchhandels. 
Borsenverein d, deutscken Buchhdnd- 
ler zu Leipzig. Leipzig. 

Zeitschrift des Vereins der deutscken 
Zuckerindustrie. Berlin, 

Zeitschrift des Vereins deutscher In- 
genieure. Berlin. 

Zeitschrift fiir angewandte Chemie 
rail den wirischaftHchen 'Ceil : Die 
Chemische Industrie. I^pzig, 

Zeitschrift fiiY angewandte Eniomologie. 
Berlin. 

Zeitschrift fur Botanik. Jena, 

Zeitschrift fiir Fleisch- und Milch- 
hygiene. Berlin. 

Zeitschrift fiir Forst- und Jagdwesen, 
Berlin. 

Zeitschrift fur die gesamte Kalts-In- 
dustrie. Miinchen. 

Zeitschrift fur Gestiiikunde und Pferde- 
zucht. Hannover. 

Zeitschrift fur induktive Abstammungs- 
und Vererbungslehre. Berlin. 

Zeitschrift fiir Infehtionskrankheiten, 
parasitdre Krankheiten und Hygiene 
der Hausfiere. Berlin. 

Zeitschrift fiir Instrumentenkunde. 

Berlin. 

Zeiisekrift fiir das Idndliche Forthil- 
dungschulwesen in Preussen. Berlin. 

Zeitschrift fiir Pfianzenhrankheiten. 
Stuttgart. 

ZHlschrift fUr Pfianzenziichiung. Berlm. 

ZeitscJmft fUr iechnischeBiologie . Berlin. 
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Zeiischrift fur die Spiritusindustrie. 
Berlin. 

Zeiischrift fur Uniersuchung der Nak- 
rungs- und Genussmittel sowie der 
Gebrauchsgegenstdnde. Munster i. W. 

Zeiischrift fur wissenschaftliche Insek- 
tenbiologie. Berlin-Schdneberg. 

Zeiischrift fur Ziegenzuchi. Hannover, 

Zentralhlatt fur die gesamte Landwiri- 
sckaft. Berlin . 

Zentralhlatt fur die Kunstdunger~lndu- 
strie. Mannheim. 

Zentralhlatt der Preussischen Land- 
voirischaflskammern. Berlin. 

Great Britain and Ireland. 

Accounts relating to the Trade and Com- 
merce of Certain Foreign Countries 
and British Possessions. London. 

Accounts relating to Trade and Navi- 
gation of the United Kingdom. Lon- 
don, 

Agricultural and Horticuiiural Asso- 
ciation. One and All Garden Books. 
London. 

Agricultural Organisation Society and 
its Aims. Leaflets. Dublin. 

American Machinist [European edi- 
tion). London. 

Analyst [The). I/)ndon. 

Anglo-Canadian Year-Book. London. 

Annals [The] of Applied Biology. IvOn- 
don. 

Annals of Botany. London. 

Annals of Tropical Medicine and Pa- 
rasitology. Liverpool. 

Annual Report by the Chief Veterinary 
Officer. Board of Agriculture and 
Fisheries. London. 

Armstrong College. Agricultural De- 
partment, College Bulletin. Newcastle- 
upon-Tyne. 

Asiatic {The) Review. London. 

Baltic (The) Review. London. 

Biometrika. Cambridge. 

pird Notes and News. London. 

Bloodstock Breeders’ Review. London. 

Board of Agriculture for Scotland. — 

■ I. Scottish Journal of Agriculture. 
— 2 . Monthly Agricultural Report. — 
3. Leaflets. Edinburgh. 

Board {The) of Trade Journal and Com- 
mercial Gazette, London. 

Bodleian {The) Quarterly Record. Ox- 
ford. 

British (The) Bee Journal and Bee- 
keepers Adviser. London. 

British Birds. London. 

British {The) Year Book of Agriculture 


and Agricultural Who’s Who. Lon- 
don. 

Bulletin of Entomological Research. 
London. 

Bulletin of the Imperial Institute -of 
the United Kingdom, Col 'nies (S>- In- 
dia, London. 

Bulletin of Miscellaneous Information. 
R. Botanic Gardens Kew. London. 

Chamber [The) of Commerce Journal. 
London. 

Chemical [The) News. London. 

Chemical [The) Trade Journal and 
Chemical Engineer. London. 

Cold. Storage and Produce Review. 
I^ondon. 

Colonial [The) Journal. London. 

Cooperative Reference Library, Miscel- 
laneous Publications. Dublin. 

Dairy {The) World 6- British Dairy 
Farmer. London. 

Department of Agriculture and Techni- 
cal Instruction for Ireland. Journal 
of the Department of Agriculture and 
Technical Instruction for Ireland. 
Dublin 

Economist {The). London. 

Engineer {The). London. 

Engineering. I^ndon. 

Entomologist’s {The) Monthly Maga- 
zine. London. 

Estate [The) Magazine, Letchworth, 
Herts. 

Eugenics [The] Review. London. 

Farmer (The) and Stock Breeder and 
Chamber of Agriculture Journal. 
London. 

Fanner’s (The) journal. Belfast. 

Field {The). London. 

Fishing [The) Gazette. London. 

Forestry Commission Leaflet. London. 

Fruit Grower, Fruiterer, Florist and 
Market Gardener. London, 

Fuel Economy Review. London. 

Gardeners’ Chronicle. London. 

Geographical [The) Journal. London. 

Herefordshire County Council. Far- 
mers' Bulletin. Hereford. 

Ice and Cold Storage. Ivondon. 

Illustrated {The) Official Journal {Pa- 
tents). London. 

Implement [The) and Machinery Re- 
view. lyondon. 

India Rubber {The) Journal. London. 

Institute [The) of Chemistry of Great 
Britain and Ireland. Proceedings. 
London. 

International Sugar Journal. Altring- 
ham. 
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Irish Agriculittral Organisation Society, 
Leapets, Dublin. 

Irish Gardening. Dublin. 

Journal of Agricultural Science. Cam- 

brit^e. 

Journal [The) of Botany, British and 
Foreign. London. 

Journal [The) of Ecology. Cambridge. 

Journal (The) of Genetics, Cambridge. 

Journal [The] of State Medicine. I/)H- 
don. 

Journal of the Central and Associated 
Chambers of Agriculture and Agri- 
cultural Record. London. 

Journal of the Chemical Society, 
London 

Journal of the Farmers' Club. London, 

Journal of the Institute of Bankers. 
London. 

Journal of the Institute of Brewing, 
London. 

Journal (The) of the Land Agents' 
Society. London. 

Journal of ike Manchester Geographi- 
cal Society. Maucbester. 

Journal of the Ministry of Agricul- 
ture. London. 

Journal of the Royal Horticultural 
Society. London. 

Journal of the Royal Society of Arts. 
London. 

Journal of the Society of Chemical 
Industry. London. 

Journal [The) of the Textile Institute. 
Manchester. 

Journal of Tropical Medicine and 
Hygiene. Iiondon. 

Live Stock Journal. London 

London [The) Gazette. London. 

Mark Lane Express. Agricultural Jour- 
nal, London. 

Memoirs and Proceedings of the Man- 
chester Literary and Philosophical 
Society. Manchester. 

Midland [The] Agricultural and Dairy 
College. Bulletin. Kingston-on-Soar. 

Ministry of Agriculture and Fisheries : 
I. Journal of the Ministry of Agri- 
culture. — 2. Monthly Agricultural 
Report. — 3. Leafteis. — 4, Monthly 
Weather Report of the Meteorological 
Office. — 5. The Meteorological Maga- 
zine — 6 Ministry of Agriculture 
and Fisheries Handbook. Diseases of 
Animals Acts. London. 

Monthly Circular of New Publications. 
H. M. Stationery Office. London, 

Monthly List of Opicial Publications 
issued by H. M. Stationery Office. 
Loudon. 


Monthly List of Parliamentary Publi- 
cations issued by H. M. Stationery 
Office. London. 

National [The) Poultry Journal. Lon- 
don. 

Naturalist (The). London. 

Nature. London, 

New (The) Phytologist: a British Bota- 
nical Journal. London. 

North British .^ 4 gr^cw/^«f^^^.Bdinburgh. 

Palmer's Index to the Times Newspa- 
per. Shepperton-on-Thames. 

Parasitology, Cambridge. 

Perfumery (The) and Essential Oil 
Record. I/>ndon. 

Practical (The) Engineer. London. 

Proceedings of the R. Agricultural So- 
ciety of England. Ivondon. 

Proceedings of the R. Society of Edin- 
burgh. Edinburgh. 

Publishers' Circular and BooAseWcrs' 
Record. London. 

Quarterly Journal of Forestry. London. 

Quarterly Journal of Microscopical 
Science. London. 

Quarterly Journal of the R. Meteoro- 
logical Society. London. 

Quarterly List of Official Publications, 
Issued by H. M. Stationery Office. 
London. 

Quarterly List of Parliamentary Pu- 
blications. Issued by H. M. Sta-^ 
iionery Office. London. 

Quarterly Summary and Meteorolo- 
gical Readings. Royal Botanic So- 
ciety of London. London. 

Report. The British Cotton Growing 
Association. Manchester, 

Review [The] of Applied Entomology ; 
Series A ; Agricultural; Series B : 
Medical and Veterinary. L(Ondou. 

Royal Dublin Society: i. The Econo- 
mic Proceedings. — 2. The Scien- 
tific Proceedings. Dublin. 

Royal Society, 1. Philosophical Trans- 
actions. — 2. Proceedings of the R. 
Society. Biological Science. London. 

Royal (The) Society for the Protec- 
tion of Birds. Report. London. 

Rubber Age. London. 

Russian Information and Reinew. 
Ivondon. 

Science Abstracts: Section A: Physics; 
Section B : Electrical Engineering. 
Loudon. 

Science Progress in the 20th Century. 
London. 

Scottish (The) Farmer. Glasgow. 

Scottish (The) Geographical Magazine. 
Edinburgh. 
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South {The) Aynencan Journal and 
Brazil and River Plate Mail. London. 

System, The Magazine of Business. 
London. 

Textile (The) Recorder. Manchester. 

Times [The). — Educational Supple- 
ment — Engineering Supplement. — 
Imperial and Foreign Trade Supple- 
ment — Literary Supplement — 
Weekly Edition. London, 

Transactiorss of the R. Scottish Arbori- 
cuUural Society. Edinburgh. 

Transactions of the Surveyors* Insti- 
tution. London. 

Tropical Life. I^^ndon. 

Tropical Veterinary Bulletin. London. 

United Empire, The Royal Colonial 
Institute journal. London. 

University College of Norik Wales. 
Agricultural Department. Publica- 
tions. Bangor. 

University of Cambridge. School of 
Forestry. Bulletin. Cambridge, 

University of Leeds and the York- 
shire Council for Agricultural Edu- 
cation. Publications. Leeds. 

U niversity of London. County Councils 
of Kent and Surrey. Leaflets of the 
South Eastern Agricultural College, 
Wye, Kent. London, 

Utility Poultry Journal. Newport, 

Salop. 

Wine Trade Revie^v. London. 

Yearbook and Register. The National 
Utility Pouliry. London. 

Yearbook {The) of the Scientific and 
Learned Societies of Great Britain 
and Ireland : A Record of the Work 
done in Science, Literature and Art. 
London. 

Greece. 

Annales de L'Observatoire national d’A- 
th^nes. Ath^nes. 

Fscopyixov xai Aanixov AsXtlov. 

AgXtiov FeGipytKov tiqC rswpvtxYjt;* 
Exaipsta^. A&yjvai. 

Economiste {L’) d*Ath^nes. Athenes. 

Nea (Ta) FefiiTrovtxa. MTjviatov 

Feoipyixov OepioSixov. AO^^vat. 
Guatemala. 

Boletin de AgricuUura, Industria y 
Comer CIO de Guatemala. Guatemala. 

Boletin Oficial de la Secretaria de 
Fomento. Guatemala, 

Centro-Am^ca. Guatemala. 


Honduras. 

Revista economica. Tegucicalpa. 

Hung.^ry. 

Danube {Le) International. Budapest. 

Ungarische Jakrbucher. Berlin, 

India. 

Agricultural (An) Jourml of the De- 
partment of Agriculture, Behar and 
Orissa. Patna. 

AgriculUiral Journal of India. Calcutta. 

Agricultural Research Institute, Pusa. 
Indigo Publication. Pusa. 

Bengal Department of Agriculture : i 
Departmental Records. — 2. Director 
of Land Records and Agriculture, BtiL 
letin, Agricultural Series. Calcutta. 

Bulletin of the Agricultural Research 
Institute, Pusa. Pusa, 

Bulletin of Land Records and Agricul- 
ture. Assam. Shillong, 

Bulletin of the Economics Department 
of the University of Allahabad. Al 
lahabad. 

Burma Department of Agriculture r 

1. Bulletin. Rangoon, Burma. — 

2. Cultivator's Leaflet. Mandalay, 
Burma. 

Central Provinces. Agricultural De- 
parimeni. Bulletin. Nagpur, C. P. 

Department of Agriculture : 1 Bulle- 
tin. — 2. Leaflets. Bombay. 

Department oj A griculture Mysore 
State, General Series Bulletin. Ban- 
galore. 

Forest Bulletin. Department of Reve- 
nue and Agriculture. Calcutta. 

Fruit Experiment Station. Bulletin. 
Quetta. 

Indian and Eastern Engineer. Calcutta, 

Indian Engineering. Calcutta. 

Indian (The) Forester. Allahabad. 

Indian [The) Forest Records Dun. 

Indian Journal of Economics. Alla- 
habad. 

Indian Tea Association Scientific De- 
partment. Quarterly Joicrnal. Cin^ 
namara, Assam. 

Indian Trade Journal. Calcutta. 

Industrial India. Bombay & Calcutta. 

Journal (The) of Dairying and Dairy 
Farming in India. Quetta, 

Journal [The) of Indian Botany. 
Madras. 

Journal of Indian Industries and La- 
bour.. Calcutta. 

Journal of the Indian Economic Society. 
Bombay. 
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Madras. Central Agricultural Commit- 
tee. BiUletin. Madras. * 

Madras Department of Agriculture : 
I. Bulletin. — 2.- Leaflets. Madras. 

Madras [The) Forest College Magazine. 
’ Coimbatore, South India. 

Memoirs of the Department of Agricul- 
ture in India^ — Bacteriological 
Series — Botanical Series — Chemi- 
cal Series — Entomological Series — 
Veterinary Series. Pusa, Bihar. 

Monthly Accounts relating to the Sea- 
Borne Trade Navigation of British 
India. Calcutta. 

Monthly Statistics of Cotton Spinning 
and Weaving in Indian Mills. Cal- 
cutta. 

Monthly Weather Review. Calcutta. 

Mysore State Department of Agriculture. 
Bulletin, i . Chemical Series. — 2. En- 
tomological Series. — 3. Mycological 
Series. Bangalore, Mysore. 

Planter's [The] Chronicle. Bangalore, 

Punjab Department of Agriculture, 
Bulletin. Ivahore, Punjab. 

Records of the Botanical Survey of 
India. Calcutta. 

United Provinces of Agra and Oudh. 
Department of Land Records and 
Agriculture: Bulletin. Agricultural 
Series. Allahabad. 

Wealth [The) of India. Madras. 

ITai.v and Colomks. 

Africa {L’) italiana. Bollettino della 
Societd africana d' Italia. Napoli. 

Agricoltore {L') del Lazio e deir Um- 
bria. Roma. 

Agricoltura [V) coloniale. Firenze 

Agricoltura {U) subalpina. Cuneo. 

Agricoltura [L’) toscana. Firenze. 

Allevamenti. Palermo. 

Alpe [U). Rivista forestale italiana. Fi- 
renze. 

Annali del Commercto. Minisiero di 
Agricoltura, Industria e Commercio. 
Roma. 

Annali del Consiglio supenore delle 
acque pubbliche Ministero dei La- 
vori pubblici. Roma. 

Annali del Laboratorio chimico centra- 
le delle Gabelle. Roma. 

Annali della R. Accademia d‘Agri- 
coUura di Torino. Torino. 

Annali della R. Stazione chimico- 
agraria sperimeniale di Roma. Roma. 

Annali della Societd degli Ingegneri 
e degli Architeiii Italiani. Roma. 


Annali delV Industria e del Commercio. 
Ministero di Agricoltura, Industria 
e Commercio. Roma. 

Annah [Nuovi) del Ministero per V Agri- 
coltura. Roma. 

Annali del Museo civico. di Storia 
naturale di Genova. Genova. 

Annali del R. Istituto superiore fo- 
restale nazionale. Firenze. 

Annali del R. Laboratorio auionoma 
di Chimica agraria di Forli. Forli. 

Annali delVUfficio agrario provinciate 
di Bologna and Annali delVUfficio 
provinciate di Agricoltura di Bologna. 
Bologna. 

Annali delVUfficio cenirale meteoro- 
. logico e geodinamico italiano. Mi- 
nistero di Agricoltura, Industria e 
Commercio. Roma. 

AnncUi di Botanica. Roma. 

Annali di Chimica applicata. Roma. 

Annuli d’lgiene. Roma. 

Annali dTngegnetia e d* Archiiettura. 
Roma. 

Annali di Statistica. Direzione gene- 
rate della Statistica e del Lavoro, 
Roma. 

Annuario agrario. Bologna. 

Annuario bihliografico italiano delle 
Scienze mediche ed affini. Roma. 

Annuario della R. Accademia dei 
Lincei. Roma. 

Annuario della R. Stazione bacologica 
di Padova. Padova. 

Annuario della R. Stazione sperimen- 
taie di Caseificio di Lodi. Ivodi. 

Annuario della Stazione sperimeniale 
di RisicoUura di Vercelli. Vercelli. 

Annuario del R. Istituio d’lncorag- 
giamento di Napoli. Napoli. 

Annuario delV industria cotoniera in 
Italia. Milano. 

Annuario delV I stiiuzione agraria Dottor 
Andrea Ponfi. Mhano. 

Annuario d'ltalia and Annuario gene- 
rale d* Italia. Genova. 

Annuario per le industri- chimiche e 
farmaceutiche. Ministero per V In- 
dustria, il Commercio e il Lavoro. 
Roma. 

Annuario. R. Stazione chimico-agra- 
ria d% Torino, Torino. 

Annuario scientifico ed industriale. 
Milano. 

Annuario statisiico delV industria ba- 
cologica e serica. Minisiero per 
V Industria, il Commercto e il La- 
voro. Roma. 
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AnniMfio siaiistico italiano. Direzione 
generale della SiatisUca e del Lavoro. 
Roma. 

Apicoltore {V) moderno. Torino. 

Apicoltura {V) italiana e Uapicoliore, 
Ancona. 

Afchivio di Scienze Biolo^iche. Napoli. 

Archivio di storia della scienza. Roma. 

JtUi Comitate nazionale scientifico. 
teonico per lo sviluppo e I’incre- 
fnento delV industria italiana. Milano. 

Atti della R. Accademia economico-‘ 
agyaria del GeorgofiH. Firenze. 

Atti della R. Accademia dei Lincei. 
Rendiconfi della Classe di Scienze 
fisiche, maiematiche e naiurali. Roma. 

At^i deiristiiuto Botanico delV Univer- 
sity di Pavia. Milano. 

Bass^a Corie. Genova. 

Bolleitino agrario. Gorizia. 

Bollettino hibliografico delle pubbli- 
cazioni italiane. Roma. 

Bolleitino degli oli e dei grassi. Milano. 

Bollettino ^l Consiglio provinciate 
d’agricoltura, dei Consorzi agrart 
e delVIstituto provinciale di San 
Michele. Trento. 

Bolleitino della Biblioteca. Ministeri 
per V Agricoltura, per UndusWia e per 
il Lavoro e la Previdenza sociale. 
Roma. 

Bollettino della Camera agrumaria. 
Messina. 

Bollettino della « Cotoniera ». Milano. 

Bolleitino della Camera di Commercio e 
industria - Trieste. Trieste. 

Bollettino della Federazione Minera- 
ria italiana. Roma. 

Bollettino della propriety intelleituale. 
Roma. 

Bolleitino della Socieid geologica ita- 

\ liana. Roma. 

Bollettino della Society lombarda per 
la pesca e Tacquicoltura. Milano. 

Bollettino dell’ Associazione delVindu- 
stria laniera italiana. Biella. 

Bollettino delT Associazione italiana 
delle industrie dello zucchero e del- 
Valcool. Bologna. 

Bollettino dell’ Associazione propiante 
medicinali ed altre uiili. Milano. 

Bollettino dell’ Unione delle Caitedre am- 
hulanti di A gricoUura italiane. Roma. 

Bollettino delle opere moderne siraniere 
aeguistate dalle Biblioteche governa- 
tive del Regno dTtalia. Roma. 

bollettino delle sedute dell’ Accademia 
Gioenia di Scienze naturali. Catania. 

bollettino del R. Comitato geologic o 
d'ltalia. Roma. 


Bollettino del R. Of to botanico di Pa- 
lermo. Palermo. 

Bollettino di informazioni dell’Ufficio 
economico del Ministero delle Colo- 
nie. Roma. 

Bollettino di legislazione e statistica 
dosanale e commerciale. Roma. 

Bollettino di notizie commerciali. Roma. 

Bollettino di sericoltura. Milano. 

Bolleitino di studi ed informazioni 
del R. Giardino coloniale di Pa- 
lermo. Palermo- 

Bollettino mensile di informazioni e 
notizie della R. Siazione di Patolo- 
gia vegetate e R. Osservatorio pto- 
paiologico per la Prouincia di Roma 
e degli Ahruzzi. Roma. 

Bollettino scientifico-tecnico . Milano. 

Bollettino tecnico puhblicato per cura 
del R. Istituto scientifico sperimenfale 
del tobacco. Scafati (Salerno). 

Bollettino ^ ufjUciale del Governo della 
Cirenaica. Bengasi, 

Bollettino ufjiciale del Governo della 
Tripolitania. Tripoli. 

Bollettino ufjiciale della Direzione gene- 
rate Approvigionamenti e Consumi. 
Roma. 

Bollettino ufjiciale della Direzione ge- 
nerate del Demanio. Ministero delle 
Finanze. Roma. 

Bollettino ufjiciale del Ministero delle 
Colonic. Roma. 

Bollettino ufjiciale del Ministero dei 
Lavori Pubblici. Roma. 

Bollettino veterinario iialiano. Torino, 

Bollettino delV agricoltura. Milano. 

Bolleitino della R. Society toscana di 
OrticoHura. Firenze. 

Bollett ino della Society botanica italiana, 
Firenze. 

Camera di Commercio ed Industria, 
Brescia. Processi verbali di sedute. 
Brescia. 

Camera di Commercio e Industria, 
Udine. Adnnanze. Udine. 

Camera di Commercio e di Industria, 
Venezia. Seduie pubblicHe. Venezia. 

Circeo {II). Roma, 

Caseificio {II) moderno. Roma. 

Clinica {La) veterinaria. Milano. 

Coliivatore (//), Casalmonferrato. 

Coniadmo (//) dtlla Marca Trevisana. 
Treviso. 

Cronaca agricola. Torino. 

Diana, II r Field d’ltalia ». Firenze. 

Eco (L‘} degli ingegneri e periti agri- 
mensori.' Pescia. 

Economia (L') rurale. Torino. 

Esportazione [L’). Milano. 



XXVI 


PERIOmCAL PUBTJCATIONS REVIEWED BY THE BUREAU 


Fofestale {II). Roma. 

Forno {U) ehitnco. Roma. 

Gazzeita agratia, commerciale e indu' 
siriale. Alessandria, 

Gazzeita ckimica italiana. Roma. 

Gazzetta iifficiale del Regno d" Italia, 
Roma. 

Gzografia {La). Novara. 

Giornale {II) agtario. Bologna. 

Giornale degli allevatori. Catania. 

Giofnale degli economisti e Rivisia 
di siatisiica, Roma 

Giornale del Gcnio civile. Roma, 

Giornale della lihreria, della iipo^rafia 
e delle arti e industrie affini. Milano. 

Giornale di agricoUura della domenica. 
Piacenza. 

Giornale di chimica mdustriale ed ap- 
plicata. Milano. 

Giornale di geologta pratica. Parma. 

Giornale d^ippologia. I4sa. 

Giornale dl Italia agricolo. Roma. 

Giornale d* Italia forestale. Roma. 

Giornale di medicina veierinaria della 
R, Societd nazionale e Accademia 
veierinaria italiana. Torino. 

•Giornale (7?^ di risicoltura. Vercelli. 

Gwrnale vinicolo italiano, Casalmon- 
ferrato. 

Illustrazione {L') coloniale. Milano. 

Industria {V). Milano. 

Indtistria (£') alimentare italiana. 
Napoli. 

Industrie, (/,') dellegno. Milano. 

Industria {L*) lattiera e zootecnica. 
Reggio Rmilia. 

Industrie {Le) italiane illustrate. Milano. 

Informazioni seriche. Roma. 

Ingegneria {L’) italiana. Roma. 

It^ia (L’) agricola. Piacenza. 

Italia iV) vinicola ed agraria. Casal- 
monferrato. 

Lahoratorio di siudi ed esperienze 
suUa seta. Milano. Relazione {annua) 
suU’attivitd del Lahoratorio. Milano. 

Libertd {La) economica. Bologna. 

Libri (I) del giorno. Milano. 

Macchina [La) nelV agricoUura. Milano. 

Magistrate (i?.) delle Acque. Uffido 
idrograpeo. — i. Bollettino biblio- 
grapeo. — 2 , Relazione annuale del 
Direitore. Venezia. 

Malpighia. Rassegna mensile di hota~ 
nica. Catania. 

Meiallurgia (La) italiana. Milano. 

MeieorologiaiLa) pratica. Mon ecassino. 

Meiron. Padova. 

.Minerva. Rivisia delle riviste. Roma. 

.Minitra {La) italiana. Roma. 


Ministero di AgricoUura, Industria e 
Commercio: i. BoUetiino dei Mi«t- 
steri per r AgricoUura e per I’/wdtt- 
stria, il Contntercio. SerieA. Roma. 

Direzione generale delle Miniere. Cir- 
colari. Roma. 

Ministero degli A^ari Esieri, Direzione 
generate degli affari commerciaH. 
Rapporti. Roma. * 

Moderno {II) zooiatro. Bolc^a. 

Monitore (If) tecnico. Milano. 

Naiura Milano. 

Nafuralisia (If) siciliano. Palermo. 

Notizie periodiche di statistica agraria, 
Roma. 

Huova agricoUura del Lazio. Roma. 

N«ot;a (Lfl) Notarisia. Modena. 

Nuova Rivista d* Industria e Commercio, 
Roma. 

Nuovi Annali di agricoUura sicUiana, 
Palermo. 

Nuovo (If) Ercolani. Rivisia di medu 
cina veUrinaria. Torino. 

Nuovo Giornale boianico italiano, Fi- 
renze. 

Orticoliufa [L’) italiana. Torino. 

Propaganda {La) agricola, Bari. 

Puhblicaziom della Stazione agraria 
sperimentale in Bari per lo studio 
dellaridocuUura. Bari. 

Rapporti e Monogrape coloniali. Mi- 
nistero degU Affari Esteri. Roma. 

Rassegna delle Scienze biologiche. Fi- 
renze. 

Rassegna miner aria, mstallurgica e 
chimica. Roma. 

Redia. Giornale di Eniomologia. Fi- 
renze. 

Relazione e‘ bilancio industriale. A- 
zienda dei Tahacchi. Ministero delle 
Finanze. Direzione Generale delle 
Privative. Roma. 

Rendiconti del R. Isiituto Lombardo 
di Scienze e Letter e. Milano. 

Riionv.a [La] agrana. Panr.a. 

Rivista agraria polesana. Rovigo. 

Rivista (La) agricola. Roma, 

Rivista coloniale. Roma. 

Rivisia del freddo. Roma. 

Rivista (La) del Mszzogiorno. Napoli 

Rivisia delle Prmnneie. Roma. 

Rivista di agricoUura. Parma, 

Rivisia di Avnpelograpa. Alba. 

'Rivista di Biologia. Roma. 

Rivista inter nazionale di scienze so 
ciali e discipline ausiliari. Roma 

Rivisia italiana delle essenze e pro- 
fumi. Milano. 

Rivisia italiana di ragioneria. Roma 

Riftsfa meteorico-agraria. Roma, 



PERIODICAL PUBLICATIONS REVIEWED BY THE BUREAU XXVII 


Rivista olearia italiana. Rotna. 

Rivisia di Patologia vegetale. Pavia. 
Rivista pellagrologica italiana. Firenze. 
Scientia. Rivista di scienza. Milano. 
Scuola (i?.) Superiore di Agricoliura, 
Portici : i. Annali. — 2. Annali della 
Stazione sperinientale per le malattie 
infettive del besiiatne. — 3. Bol- 
lettino del Lahoratorio di Zoologia 
generate ed agraria. — 4. Circolari del 
Lahoratorio di Entomologia agraria. 
Portici (Napoli). 

Sicilia [La) zndustriaJe. Catania. 
Siourezza [La] e I’igiene delVindustria. 
Milano. 

Sole [1^. Milano. 

Stazione (R.) sperimentale di Agrumicol- 
tura e FrutticoUura di A cireale : 
1. Annali. — 2. Bollettino. — 3. CiV- 
colari. Acireale (Catania). 

\tazioni {Le) sperimentali agrarie iia^ 
liane. Modena. 

^erra {La). Bollettino mensile della Fe- 
derazione italiana dei piccoli pro- 
prietarii. Pavia. 

Vribuna {La) coloniale. Roma. 

Villa [La) ed il giardino. Roma. 
/illaggio [II] e t Cam pi. Milano. 

Vita {La) italiana. Roma. 

J APAN. 

innals of the Phytopathological So- 
ciety of Japan. Nishigahara, To- 
kyo. 

4.nnuaire financier et Sconomique du 
Japan. Minister e des Finances. To- 
i ii^yo. 

otanical {The) Magazine. Tokyo. 
ulletin de V Association SSricicole du 
Japan. Tokyo. 

ulletin of the Imperial Central Agri- 
cultural Experiment Station in Japan. 
Nishigaliara, Tokyo. 
ulletin {The) of the Imperial Sericul- 
tural Experiment Station, Japan. To- 
kyo. 

hemical Technology. Tokyo. 

)ai Nippon Sanrin Kwai ho [Bul- 
letin de la Societe foreshore du Ja- 
pan). Tokyo. 

%i Nippon Sansha Kwai ho {Bulle- 
tin de V Association sericicole du 
Japon). Tokyo. 

inancial Annual of Japan. Tokyo. 
ormosan {The) agricultural Review. 
Taihoku. 

mrnal of the Chemical Society of 
Japan {Nippon Kwagaku Kwai 
Shi). Tokyo. 


Journal of the College of Agriculture, 
Tokyo. 

Jozoshiken sho-kokoku [Bulletin de 
la Station experimentale de Fermen- 
tation). Tokyo. 

Kdgy 6- Kwagaku zasski [The Journal 
of Chemical Industry). Tokio. 
Nihon-i6z6-Kyokwai zasshi. [The Ja- 
panese Brewery Association Review). 
Tokyo. 

Nippon Kwagaku Kogyd skinbun. 
{The Nippon Chemical Industrial 
News). Tokyo. 

Sanrin I ho [The Journal of the For- 
estry Bureau of the Department 
of Agriculture <S‘ Commerce). To- 
kyo. 

Teikoku N6kwai-h6 (Bulletin de la 
SocUtd imperiale d’ Agriculture). To- 
kyo. 

Jugo-Slavia. 

Annuaire statistique du Royaume de 
Serbie. Belgrade. 

GospodarsAi List. Zagreb. 

Jugoslavia. Belgrad. 

LaT\ta. 

The Latvia}! Economist. Riga. 
Mat:ritius.. 

Department of Agriculture : i. Leaflet 
Series. Port- Louis. — Bulletin. 2. Ge- 
neral Series. — 3. Scientific Series . — 
4. Statistical Series. Reduit. 

Mexico. 

Anuario esiadistico de la Republica 
mexicana. Mexico. 

Jalisco rural. Guadalajara. Jal, 3Iex. 
Memorias y Revista de ia Sociedad 
Cieniifica « Antonio Alzate^, Mexico. 
Revista [La] agricola. Mexico. 

Netherlands and Colonies. 

Aper0i du Commerce et de ^Industrie. 
Mini stir e royal nderlandais de V Agri- 
culture, de I'Industrie et dii Com- 
merce. Leyde. 

Archief voor de Rubhercultuur in Neder- 
landsch-lndH . Buitenzorg, Java. 
Archief voor de Suikerindustrie in 
Ned^rlandsch-lndii. Soerabaja. 
Bulletin van het Depariemeni van den 
Landbouw in Suriname. Paramaribo. 
Bulletin du Jar din Botanigue, DSparte- 
meni de ‘V Agriculture, de ^Industrie 
et du Commerce aux Indes Neerlan- 
daises. Buitenzorg. 
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Bull. Mens, de VOffice permanent de 
VInstitut International de Slatistique. 
La Haye 

CereaUa. Rotterdam. 

Cultura. Wagetiingen. 

Deli Proef station ; i. Bulletin van hei 
Deli Proefstation. — 2. Mededee- 
Hngen van ket Deli Proefstation to 
Medan. Medan, Sumatra. 

Dutch ( The) East I ndian A rchipe- 
lago. Buitenzorg. 

Economische Verslagen van de Heder- 
landsche Diplomatieke en Consulaire 
Ambtenaren (Supplement aux Han- 
delshenchten). 's Gravenhage. 
Genetica, Nederlandsch Tijds^rift voor 
ErfelijkheidS' en Afstammingsleer. 
's Gravenhage. 

Handehhmchten. 's-Gravenhage. 
HoUand's East India. Buitenzurg. 
Huiles et Graisses. Amsterdam. 
Indiscke {De) Mercuur. Amsterdam. 
Jaarboek van het Departement van 
Landbouw, Nijverkeid en Handel in 
Nederlandsch Indie. Batavia. 
Jaarverslag van hei Proefstat. voor 
de Java Suikerindustrie. Soerabaia. 
Java. Departement van Landbouw, Nij- 
verheid en Handel. Batavia. 

1 . Mededeelingen uitgaande van het 
Departement van Landbouw, Batavia. 

2 . Mededeelingen van het algemeen 
Proefstation voor den Landbouw. Bui- 
tenzorg. 

3. Mededeelingen van het agricuUuur 
ckemisch Laboratorium. Buitenzorg. 

4. Mededeelingen uit den CuUuur- 
tuin. Buitenzorg. 

5. Mededeelingen van hei Kina 
Proefstation. Buitenzorg. 

6. Mededeelingen van het Labor aio~ 
rtum voor Agrogeologie en Grondon- 
derzoek. Buitenzorg. 

7. Mededeelingen van het Labor ato- 
rium voor Plantenziekten, Buitenzorg, 

8. Mededeelingen van het Proefsi. 
voor het Boschwezen. Buitenzorg. 

9. Mededeelingen van het ProeJ 
station voor Rijst c. a. Buitenzorg. 

10. Mededeelingen van het PrO^~ 
station voor Tabak. Buitenzorg. 

11. Mededeelingen van het Proef^ 
station voor The. Buitenzorg. 

] 2. Korie Berichien voor Landbouw, 
Nijverkeid en Handel. Mededeelingen 
van het Statistich Bureau . Buitenzorg. 

13. Korte Berichien Uitgaande 
van den Landboouwvorlichiingsdients 
van het Department van Landbouw, 
Nijverheid en Handel. Seleotie en 


Zaadtuin ie Buitenzorg. Bmtenzjorg, 
T4 Mededeelingen van het Sta- 
tistisch Bureau. Buitenzorg. 

15. Veeartsenijkundige MededeeT 
ingen. Buitenzorg, 

Maandschrifi van den Nederlandsch. 
Maatschappij voorTuinbouwen Plant- 
hunde. L^den. 

Mededeelingen van de Landbouwhoo- 
geschool en van de daaraan verbon 
den Instituten. Wagenir^en. 

Mededeelingen van de Rijks Hoogen 
Land- Tuin- en Boschbouwschool en 
van de daaraan Verbonden Instituten. 
Wageningen. 

Mededeelingen van het algeemen Proef- 
station der Avros: i. Algemeene Se- 
rie. — 2. Rubber Serie. Medan. 

Mededeelingen van het Besoekish ProeJ 
station : i. Algeemeene Serie. — 
2. Rubberserie. Djember, J ava. 

Mededeelingen van het Proefstation voo- 
Vorstenlandscke Tabak. Klaten, Soer 
rakarta, Java. 

Nederlandsch Tijdschrift voor Melkhy- 
giene. Amsterdam, 

Nederlandsch Weekblad voor Zuievel- 
reiding en Veeteelt, Doetinchen. 

Nijhpff's Index op de nederl. Periodi- 
ken van algemeenen Inhoud.’s-Gx^- 
venliage. 

Octroois^rifien van het Octrooiraad' 
Nederland. s-Gravenhage. 

Olien,Vetten en Olienzaden. Amsterdam. 

Paard (Het). 's-Gravenhage. 

Phytopathologisck Laboratorium WiU . 
lie Commelin Scholten : i. Vlugblad . : 
— 2. Mededeelingen. Amsterdam. 

Repertariiim op de Nederlandsche Tijd-’ 
schrifien en V oornaamsie Dagbladen. 
Den Haag. 

Tectona. Boschbouwkundig Tijdschrift. 
Buitenzorg. 

Teysmannia. Batavia. 

Thee (De). Buitenzorg. 

Tijdschrift over Plantenziekten. Wa- 
geniiigen, 

Tijdschrift voor Dtergeneeshunde. 
's-Gravenhage. 

Tijdschrift voor economische Geogra- 
phie. 's-Gravenhage. 

Tijdschrift der nederl. Heidemaatsekap- 
pij. Arnhem. 

Treubia. Recueil de Travaux zoologi- 
ques^ hydrobiologigues et oceano- 
graphiques. Buitenzorg. 

Veldbode (De). Maastricht. 

Verkoft meteorologisch Jaarboek. Kon. 
Nederlandsch Meteorologisch Ins- 
tituut. Utrecht. 
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’erslagen van LandboiiwkUndige On- 
dsrzoekingen der Rjhslandbouw-pfoef- 
stations. 's-Gravenhage. 

’erslagen en Mededeel ingen van de 
Directie van den Landbouw. ’s-Gfa- 
venhage. 

^est~lndU. Paramaribo. 

New Zeauaxd. 

nnual Report of the Department of 
Agriculture of New Zealani. Well- 
ington. 

’ew [The) Zealand Journal of Agricul- 
ture. Wellington. 

Uw {The) Zealand Journal of Science 
and Technolo^K Wellington. 

’em Zealand Official Yearbook. Well- 
ington. 

Norway. 

'ereining fra Forings forsoksstationen 
ved Landbrukshoiskolev . Kristiauia. 
i^retning fra Forings- forsokene ved 
\Norges Landbruksheiskole. Ktistia- 
'nia. 

'eretning fra Statens Forsoksgaard 
paa Hedemarken. Kristiania. 
ereining om Hedeniarkens Amts For- 
s0ksstations virksomhet. Kiifitiania. 
ereining om Norges Landbrukshoi- 
sftoles virksomhet, Kristiania. 
ereining om skadeinsekier of plan- 
tesygdommer i land- og havehrukei. 
Kristiauia. 

\retning om Statens kemiske Kon- 
krollstaiions og Frokontrolansialts i 
^ristiania virksomhet. Kristiania. 
weining om V eterinaervaesenet og 
pCjodkonirollen i Norge. Kristiania. 
Y^ininger om Amternes 0konomiske 
yfilstand. Kristiania. 
^dmandsforbundet. Kristiania. 
^delelser fra del Norske Myrselskap. 
Kristiania. 

^delelser fra del Statistiske Ceniral- 
hyraa. Kristiania. 

^ges Utenrikshandel. Kristiania. 
prsA Jaeger og Fisker Forenings 
pTidskrift. Kristiania. 

Fnsiidenae. Kristiania. 

'?rsk Veterinaer-Tidsskrift. Kristia- 

^virke. Kristiania. 

^skrift for del norske Landbruk. 
Kristiania. 

^eskrift for Landbruk. Kristiania. 


Otoman Empire. 

British [The) Chamber of Commerce of 
Turkey and ike Balkan States. ' — 
Monthly^ Trade Journal. Galata, 
Costantinople. 

Hachaklai. Or the Palestinian Agricul- 
turist. Jaffa (Palestina). 

Paraguay. 

A nuario esiadistico. Republica del Pa- 
raguay. Asuncion. 

Boletin de la Direccion de Tierras y 
Colonias. Asuncion, Revisia del 
Comercio. Asuncion. 

Diario oficial de la Republica del Pa- 
raguay. Asuncion. 

Revista del Comercio. Asuncion. 

Revista de la Escuela de Comercio. Asun- 
cion. 

Peru. 

Boletin del Ministerio de Fomenio. 
Lima. 

Philippines. 

Philippine [The] Agricultural Review. 
Manila, 

Philippine [The) Agriculturist. Los 
Banos. 

Philippine [The) Journal of Science. 

Poland. 

Dziennik XJrzedowy Minister stwa Rol- 
niciwa i Dobr Pdnsiwowych Rzeczy- 
pospolitei Polskiej. Warszawa. 

Dziennik Urzedowy Ministerstwa Rol- 
nictwa i Dobr Panstwowvch Rzeczy- 
pospolitej Polskiej. Dodatek : Ohwies- 
zenia Publicme. Warszawa. 

Misieczenik Ogrodniczy [Revue hor- 
ticole mensnelle). Lwow. 

Viribus Unitis. Mensuel consacre aux 
prohUmes economiques des ^tats 
de r Europe centrale et orieniale. Var- 
sovie. 

Porto -Rico. 

Agricultural Experiment Station, Por- 
iorico : Mayaguez; i. Bulletin. 
— 2. Circulars. — 3. EstaciSn 
Experimental Agricola, Boletin. — 

4. Est. Exp. Agr. Circulars s. — 

5. Annual Report. 

Rio Piedras; Department of Agri- 
culture -and Labour, Insular Exp. 
Sta. : I. Bulletin. — 2. Annual 
Report. 



XXX PERIOmCAi, PUBIviCATlONS REVIEWED BY THE BUREAU 


Government of Porto Rico. Board of 
Commissioners of Agriculture: i. Bui- 
letin. — 2. Circulars. Rio Piedras, P.R. 
■yurnal [The) of ike Department of 
Agriculture of Porto Rico. Rio Pie- 
dras, P, R. 

Revisia de AgricuUura de Puerto Rico. 
Sanjuan, P. R. 

Portugal and ColoniEvS. 

Annuario da Universidade de Coim- 
bra. Coimbra. 

Annuario dos Services fiorestaes e 
aquicolas. Boletim da Direcfdo Ge- 
ral da AgricuUura. Ministerio do 
Foniento. Eisboa. 

Annuario estadistico de Portugal. Mi- 
nisterio das Finanfas. Lisboa. 

Boletim da Associagdo central de Agri- 
cultura poriuguesa. Lisboa. 

Boletim da Direegdo Geral da Agricul- 
tura. Ministerio de Fomento. Lisboa. 

Boletim de AgricuUura. Lourengo Mar- 
ques, Mozambique. 

Boletim de AgricuUura, Pecuaria e 
Fomento. Lo^da. 

Boletim de Comercio, AgricuUura e 
Fomento da Provincia de Timor. 
Dili, Timor. 

Boletim do Fomento. Nova Goa. 

Boletim do Ministerio da AgricuUura. 
Lisboa, 

Bulletin de la SocUte portuguaise des 
Sciences naturelles. Lisbotme. 

Broieria: Serie botanica — Serie de Vul- 
garimgdo scientiftca — > Serie zoolo- 
gica. Braga. 

Diario do Governo et Apendice do Diario 
do Governo : Boletim de Propiedade 
industrial. Lisboa. 

Economista ( 0 ) portuguez. Lisboa. 

Jornal de Sciencias matemdticas, fisicas 
e naiurais. Lisboa. 

Revista agronomica. Lisboa. 

Revista colonial. Lisboa. 

Revista da FacuUade de Direitoda Uni- 
versidade de Lisboa. Lisboa. 

Rumania. 

Annarul Societdtei centrale agricole a 
proprietarilor si cuUivatorilor din 
Rom&nia. Bucure^ti. 

Annarul Statistic al Romdniei. Bucu- 
re§ti. 

Analele statistice p econo mice. Rucu- 
resti. 

Besarabia agricola. Chisinan. 

Buletinul agricuUurii. Bucure§ti. 

Buleiinul Culiurii Tutunului. Bucuresti. 


Buletinul statistic al Romaniei. Bucu- 
re^ti. 

Correspondance ^onomigue. Boucarest, 

Viata agricola. Bucure^ti. 

San S^vador. 

Anuario. Direccidn general de EsiadU. 
iica y Observatorio nacional. Repu^ 
blica de El Salvador. San Salvador, 

Boletin del Ministerio de Reldciones 
exteriores. San Salvador. 

Boletin de Agricultural y Fomento. San 
Salvador. 

Boletin del Consejo superior de Salu- 
bridad. San. Salvador. 

Boletin popular de la Direccidn gene- 
ral de AgricuUura* e Industrias .it 
El Salvador. San Salvador. 

Revista de AgricuUura tropical. Sar. 
Salvador. 

South Africa. 

Annual Report. Division of Entomo- 
logy. Pretoria. 

Department of Agriculture : i Bulletin 
— 2. Journal. —-3. Crop Report.— 
4- Publications. — 5. Science Bulh- 
tin. Pretoria. 

Fanners' {The) Weekly. Bloemfonteir 

LandhouW‘\V eekblad ipie), Bloemfon- 
tein. 

National Botanic Gardens. Econonii 
Bulletin. Kirstenboseb. 

South African Farmers' Advocait 
Bloemfontein. 

South African Journal of Industrie^ 
Pretoria. 

South {The) African J ournal of Sciena 
Cape Town. 

Sun and Agricnltural Journal of Sow- 
A frica . J oh annes burg . 

Union {The] of South Africa Goven 
menl Gazette. Pretoria, 

Year Book [Official) of the Uwon ( 
South Africa. Pretoria. 

Spain. 

AgricuUura. Barcelona. 

Anuario del Observatorio central m 
ieoroldgico. Madrid. 

Anuario estadistico de Espana. Madric 

AgricuUura (La) nacional. Madric 

Boletin arrocero. Valencia. 

Boletin de AgricuUura Ucnica y eco)\i 
mica {Direccidn general de Agncik 
tura, Minas y monks). Madrid. 

Boletin de Informacidn de la EsiacU' 
sericicola. Puerto dc Santa MariJ 
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\poletin de la Asociacidn de AgrictUtores 
I; de Espaiia, Madrid. 

^oletin de la Junta central de Coloni- 
zacidn y Repohlacidn interior. Ma- 
; dxid. 

\Boletin de la Real Academia de Cien- 
cias y Artes de Barcelona. Barce- 
lona. 

Boletin de la Real Sociedad Espanola 
de Historia natural. Madrid. 
Boletin de la Real Sociedad Geo- 
graftca y Revista de Geografia colo- 
nial y mevcantih Madrid. 

Boletin de las Camaras de Comercio, 
Indusiria y Navegacion y de las 
Camaras agricolas. Madrid. 

Boletin del Museo pedagogico de Cien- 
cias naturales. Barcelona. 

Boletin ojicial de la Direccion general 
de Comer do e Industria. Madrid. 
Boletin oficial de Minas y Metalurgia, 
{Ministerio de Fomento). Madrid. 
3oletin oficial de la Real Sociedad 
. espanola de los Amigos del Arbol. 
Madrid. 

\oleiin trimestral de la Estacion cen- 
! tral de Ensayo de Semillas. La 
Moncloa, Madrid, 

futleii del Museo Social. Barcelona. 
'^ataluna textil, Barcelona. 

ZuUivador [ET) moderno. Barcelona. 
Ispana ioresial. Madrid. 
iojas divulgadoras [Ministerio de Fo- 
mento, Direccion general de Agricul- 
\ tura, Minas y Monies). Madrid. 
^bSrica. Tortosa. 

^ndustria [La] pecuaria. Madrid. 
ndustria [La) quimica. Barcelona. 
nformacion [La) 'agricola. Madrid. 
dercados [Los). Valencia. 

^esdmenes mensuales de la Estadistica 
del Comercio exterior de Espana. 
Madrid. 

levista industrial y financiera. Madrid. 
levista del Instituto agricola Cataldn de 
S. Isidro. Barcelona. 

'^vista de la R. Academia de ciencias 
^ exactas fisicas y naturales de Ma- 
U drid. M^rid. 

^evista de Monies. Madrid. 

Kevista [La] vinicola y de Agricultura. 

^ Zaragoza. 

VinicuUura [La) espaHola. Madrid. 
SwKDKX. 

'^rchiv for Botanik. Stockliolni. 
iHfchiy for Kemi, Minerahgi och GeO' 
logi. Stockholm. 
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ArsUrdttehe. Hydrograiisha Byrdn. 
Stockholm. 

Arsbok [Staiisiisk) for Sverige KungL 
Statistiska Centralbyrdn. Stockii(^in. 

Centralanstalten for forsoksvdsendet 
pd jordbruks-omrddet Flygblad. Sto- 
ckholm. 

Centralanstalten for fdrsdksvdsendet 
pd jordbruksomrddet, EnUmologiska 
Afdelningen. Uppsala. 

Fataburen. Stockliolin. 

Geografisha Annakr. Stockholm. 

Jonkopings Ldns Hushallningssallskaps 
Handlingar ock Tidskrifi. Jonko- 
ping. 

Kalmar Ldns Sodra Kilngl, Hushall- 
ningssdllskaps Periodiska Shrift. 
Kalmar. 

Kommersiella Meddelanden. Stock- 
holm. 

Kungl. Landtbruks-Akademiens Hand- 
lingar och Tidshrift. Stockholm, 

Landtmannen. Tidshrift for Landimdn. 
Stockholm. 

Malmohus Ldns liushallningssah- 
kjaps Kwartalsskrift. Malmo. 

Mdn^dtersikt over vdderlek och 
vaitentillgdng. Statens Meieorolo- 
gish-Hydrografiska Anstalt. Stock- 
holm, 

Neberborden i Sverige [Statens Me- 
teorologisk — Hydrografiska Ansialf). 
Stockholm. 

Patenter. Beskrivning offentliggjord av 
Kungl. Patent-och Regisirerings- 
verkei. Stockholm. 

Skandinavisk Veterindr-Tidshnfi. Ex- 
j)erimentalf altet (Stockholm^ 

Skogen. Stockholm. 

Skogsvdrds - Foreningens Tidskrifi. 
Stockholm . 

Svenska Landimdnnens F oreningsblad, 
Malmo. 

Svenska M os skuliur foreningens Tid- 
skrift, Jonkoping. 

Svenska Svinavelsforenin^ens Tidshrift. 
Stockholm. 

Svenska Vdg foreningens Handlingar. 
Stockholm. 

Svenskt Land. Stockholm. 

Svensk Veierind* tidshrift. StocJdiolm. 

Sveriges allmdnna landtbrukszdlhkaps 
Medlemsblad. Stockholm. 

Sveriges Pomdlogisha Fdrenings Aar- 
shrift. Stockholm. 

Sveriges Utsddesforehings Tidskrifi. 
Svalof . ' 

Tidning for Siockholms Land Hushadll- 
ningssdllshap. Stockholm. 
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VatUnstdnden % Sverige. Statens MeteO” 
rologisk-HydrografiskaAnstali, Stock* 
holm. 

Ymer. Stockholm. 

Switzerland. 

Annuaire agricole de la Suisse. Beme. 

Annuaire statistique de la Suisse - 
Jahrbuck der Schweiz. Berae. 

Archives des Sciences physiques et 
naturelles. Geneve. 

Bericht des schweizerischen Wirischafts^ 
Archivs in Basel. Basel. 

Bulletin de la SociiU botanique de Ge- 
neve. Geneve. 

Bulletin de la Societi Vaudoise de 
Sciences naturelles. I^ausaime. 

Bulletin de V Association des Marai- 
chers de Geneve. Geneve. 

Bulletin de V Office veUrinaire ei de la 
Division de V Agriculture. Depar- 
iement de V Economic puhlique. 
Beme. 

Bulletin des BAdgenossischen Gesund- 
heitsamtes. Beilage : Gegen die Tu~ 
herhulose. Beni. 

Bulletin du Ddpartement jiddral de 
V Agriculture. Beme. 

Bulletin suisse de Peeke ei Piscicul- 
ture. Neucliatel. 

Emmenlhaler-Blatt e supplemento : 
Sprechsaal f. Milchwirisch, Langnau. 

Helvetica ChimicaAcia^ B^e et Geneve. 

J ahresbericht der Bernischen Molherei- 
schule in RuUi-Zollikofen. ZoUikofen. 

Journal jorestier suisse. Beme. 

Landmri [Der]. Buzem. 

Landwirtschaftlickes Jahrbuck der 
Schweiz. Bern. 

Marques internationales. Beme. 

Miiteilungen aus dem Gehiete der Le- 
bensmitteluntersuchung und Hygiene. 
Bern. 

Paient-Liste. Bern. 

Propriety iLa) industrielle. Beme. 

Rapport annuel du ComitS directeur de 
V Union suisse des Paysans ei du 
Secretariat des Paysans 
Broi^g. 

Rapport de la Station viiicole ei du 
Service phylloxSrique . Ddpartement 
de r Agriculure, de 1' Industrie et du 
Commerce. Lausanne. 

Rivisia Iniernazimiale di Sanitd pub- 
blica. Ginevra. 

Schweizer Archiv fur Tierheilkunde. 
Zurich. 

.Schweizerische Bienen-Zeitung. Aarau. 


Schweizerische Fischer ei-Zeiiung. Pfaf- 
fikon, Zurich. 

Schweizerische HandeUsiaiisHk. Bern. 

Schweizerische landwirischaftliche Zeii- 
schrift. Zurich. 

Schweizerische Milchzeitung. Schafi- 
hausen. 

Schweizerische Obst- und Gartenbau- 
Zeiiung. Miinsingen, Bern, 

Schweizerische Wein-Zeitung. Zurich. 

Schweizerische Zeitschrift fur Forst- 
wesen. Bern. 

Schweizerische Zeitschrift fur Kleinvieh- 
zuckt. EschUkon. 

Schweizerische s Zeniralblatt fur Milch- 
wirtsekaft. Brugg. 

Statisiisches Jahrbuch der Schweiz. Bern. 

Terre [La] vaudoise. Lausanne. 

Zeitschrift fur schweizerische Siatistik 
und V olkswirtschaft. Bern, 

Tunis and French Cot.onies, 

Annuaire. Association des Anciem 
Eldves de VEcole colonials d' Agn- 
culture de Tunisie. Tunis. 

Annuaire de la Nouvelle-Calidonu 
et Dependances. Noumea. 

Annuaire economique et pnancier. Protec- 
torat frangais au Maroc. Casablanca. 

Annuaire [Grand] Gindral de V Alge- 
rie, de la Tunisie et du Maroc. Alger. 

Annuaire general de Madagascar et 
Ddpendances. Tananarive. 

Arc hives des Instituts Pasteur de VAfri- 
que du Nord. Algei- Tunis. 

As.sociation [U]. Tunis, 

Bulletin administratif de la Coohinchine. 
Saigon. 

Bulletin adminisiratif du Camhodge. 
Phonom-Penli. 

Bull, administratif du Laos. Vientiane. 

Bull, administratif du Tonkin. Haiphng. 

Bulletin agricole de V Algdrie-Tunisie- 
Maroc. Alger, 

Bulletin agricole de l'lnsti{ut scienti- 
fique de Saigon. Saigon, 

Bulletin comparatif irimesiriel du Moii 
vement commercial ei maritime de 
V Algerie. Alger. 

Bulletin de la Chambre d' Agriculture 
de la Cockinchine. Saigon. 

Bulletin de la Chambre d’ Agriculture de 
Tahiti et de Moorea. Papeete. 

Bulletin de la Direction gSrUrale de 
V Agriculture, du Commerce et de k 
Colonisation supplement. Memot- 
res et Documents. Tunis. 

Bulletin de la Socidied'Histoire naturelk 
de VAfrique du Nord. Alger. 
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Bulletin de la SocUU d* Horticulture 
de Tunisie. Revue horticole, apicole, 
1 avicole tunisienne, Tunis.’' 

Bulletin de la Station agronomique de 
la Guadeloupe. Pointe-^-Pitre, An- 
tilles, 

Bulletin de la Station de Recherches 
fore$ti^.res du Nord de VAjrique. 
Alger. 

iuUetin de Rcnseignements sur la Situa- 
tion economique et politique de V A fri- 
que occidentale frangaise. Dakar. 
bulletin des Chambres d* Agriculture 
de la Guadeloupe et Dependances. 
Pointe a-Pitre. 

ulletin dconomique de I’lndochine, 
Hanoi. 

ulletin dconomique du Maroc. Rabat. 
ulletin dcoyiomique public par les soins 
i du Gouvernement general. Tananarive. 
Inlletin financier de VIndochine. Sai- 
gon. 

mletin ofpcicl du Governement gene- 
Iral de I'AlgMe. Alger. 

Alleiin officiel du Protector at de la 
RSpublique franqaise au Maroc. Ra- 
bat. 

mnbve Consultative Mirte de Com- 
merce et d' Agriculture du Cam- 
bodgc. Proces- Verbal. PhiioavPenli. 
ene-Liege [Le). Bone, Alg^rie. 
Ionisation tLa] frangaise au Maroc. 
Casablanca. 

uille de Rensetgnemeni de la Direc- 
tion de r .Agricullure, du Commerce et 
de la Colonisation au Maroc. Rabat, 
uille d’ Informations commer dales de 
la Direction generale de I Agriculture, 
iu Commerce et de la Colonisation 
le Tunisie. Tunis. 

I rnal de la Station agronomique de 
\ (hmdeloube. Pointe-'i- Pitre. 

It Colon. Alger. 
ue agricole. Noumea. 

U 8 agricole de VAfrique du Nord. 

ue agricole de Vile dela Reunion. 
aint- Denis. 

ue agricole et v^Urinaire de Mada- 
tscar et DSpendances. Tananarive. 
rue horticole de VAlgerie. Alger. 

^e indochinoise. Hanoi. 
me iunisienne. Tunis. 
lx [La) des colons. Alger. 

United States. 

iracts of Bacteriology, Baltimore, Md. 
\demy of Sciences, Chicago : i. 
\ullet n — 2. Annual Report. Chi- 
ago, 111. 


Agricultural [The) Digest. New York. 
Agricultural Experiment Station. 
Alabama: Auburn: i. Bulletin of 
the Agr. Exp. Sta. of the Alabama 
Polytechnic Institute. — 2. Circu- 
lars. — 3. Annual Report. 
Tuskegee: Tuskegee Normal and 
Industrial Institute, Exp. Sta. 

1. Bulletin. — 2. Farmers* Lea- 
fiets. — 3. Annual Report. 

Alaska: Sitka: i. Bulletin. — 2. Cir- 
culars. — 3. Annual Report. 
Arizoim: Tucson: i. Bulletin of the 
Agric. Exp. Sta. University of 
Arizona. — 2. Annual Report. 
Arkansas: Fayetteville: i. Bulletin. 

2. Annual Report, 

Califoniia: Berkeley: University of 
California Publications, College of 
Agriculture, Agr. Exp. Sta. : i. Bul- 
letin. — 2. Circulars. — 3. Library 
Bulletin: — 4. Annual Report. 
Colorado: Fort Collins: Agric. Exp. 
Sta., Colorado Agricultural College: 

1 , Bulletin. — 2. Press Bulletin. — 

3. Annual Report. 

Connecticut: New Haven: i. Con- 
necticut Agric. Exp. Sta. Bulletin. 
— 2. Yale University, Yale Forest 
School, Bulletin. — 3, Annual 
Report. 

Storrs: Siorrs Station Bulletin. 
Delaware: Newark: i. Bulletin of 
ike Delaware College Agric. Exp. 
Sia. — 2. Annual Report, 

Florida : Gainesville : i . Bulletin of 
the Exp. Sta. of Florida at the 
State Agricultural College . — 2. An- 
nual Report. 

Georgia ; Experiment Station : i . Bul- 
letin of the Georgia Exp. Sta. State 
College of Agriculture and Mecha- 
nic Arts. — 2. Circulars. — 3- An- 
nual Report. 

Hawaii : • Honolulu : i . Bulletin. — 

2, Extension Bulletin. — 3. Press 
Bulletin. — 4. Annual Report. — 
Sugar Planters' Station, Bulletin : 
5. Agricultural and Chemical Se- 
ries. — 6. Division of Entomo- 
logy. — 7. Division of Pathology and 
Physiology. — 8. Special Bulle- 
tin, Division of Agriculture and 
Chemistry. 

Idaho: Moscow: i. Bulletin of the 
Agric. 'Exp. Sta. University of 
Idaho. — 2. Annual Report. 
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Illinois : Urbana : i . Bulletin of Ike 
Agric. Exp. Sta. University of lU 
Hnois. — 2. Circulars. — 3. Soil 
Report. — Annual Report, 
Sprir^field : 1 . Illinois Farmers’ 
Institute, Bulletin. — 2. Stallion 
Registration Board, Bulletin. — 
3. Annual Report. 

Indiana: Lafayette: Purdue Univer- 
sity Agricultural Experiment Sta- 
tion. I. Bulletin. — 2. Circulars, 

3. Annual Report. 

Iowa: Arnes: Agric. Exp. Sta,, Iowa 
State College of Agriculture and 
Mechanic Arts. i. Bulletin. — 
2. Press Bulletin. — 3. Research 
Bulletin. — 4. Annual Report. 

Kansas, Manhattan: Agric. Exp. 
Sta. Kansas State Agric. College'. 

1 . Farm Bulletin. — 2, Technical 
Bulletin. — 3. Circulars. — 4. In- 
spection Circulars. — 5. Annual 
Report. 

Kentucky : Lexington : Agric. Exp. 
Sta. of State University . — i. Bul- 
letin. — 2. Annual Report. 

Louisiana : Audubon Park, New Or- 
leans : Sugar Station Bulletin. 
Baton Rouge: i. Bulletin. — 

2. Annual Report. 

Maine : Orono ; i. University of 
Maine, Maine Agric. Exp. Sta., 
Bulletin. — 2. University of Maine^ 
Agricultural Extension Service, 
Extension Bulletin. — 3. Agric. 
Exp. Sta. Official Inspection. — 

4. Annual Report 

Maryland : College Park : 1 . The Ma- 
ryland State College of Agricul- 
ture, Agric. Exp. Sta. Bulletin. — 
2. Agric. College Quarterly. — 3. An- 
nual Report. 

Massachusetts: Amherst: 1. Bulle- 
tin. — 2. Bulletin, Control Senes. 
— 3. Meteorological Bulletin. — 
4. Annual Report. 

Michigan; East Lansing: i. Bulle- 
tin of the Agric. Exp. Sta. Michi- 
gan State Agric. College . — 2. Cir- 
culars. — 3. Special Bulletin. — 
4. Technical Bulletin. — ^.An- 
nual Report. 

Minnesota: St, Paul: 1, Bulletin of 
the Agr. Exp. Sta. University of 
Minnesota. — 2. Annual Report. 

Mississippi : Jackson : i. Bulletin. — 
2. Circulars. — 3. Annual Report. 

Missouri: Columbia: -i. Bnllrtin. 
of the Agric. Exp. Sta. University 
of Missouri. — 2. Circulars. — 3. 


Research BuUetin. — 4. Annual 
Report. 

Mormtam Grave : Fruit Station Bul- 
letin. 

Montana: Bozeman: i. Bulletin of 
the Agric. Exp. Sta. Montana Agric. 
College. — 2. Circular. — 3. An- 
nual Report. 

Nebraska : Lincoln : i. The Unive}- 
sity of Nebraska Bulletin of the 
Agric. Exp. Sta. — 2. Press Bui 
letin. — 3. Annual Report. 
Nevada ; Reno : i. Bulletin of iks 
Agric. Exp. Sta. University of 
Nevada. — 2. Circulars. — 3, An- 
nual Report. 

New Hampshire: Durham: 1. Bui 
letin. — 2 Scientific Contributions. 

— 3. Annual Report. 

New Jersey: New Brunswick: i, 
Bulletin. — 2, Circulars. — 3, 
Special Bulletin. — 4. New Jersey 
State Agricultural College Extension 
Bulletin. — 5. Annual Report. \ 
New Mexico: Las Cruces: 1, Co//eg<j 
of Agriculture and Mechanic Arti 
Bulletin. — 2. Annual Report. I 
New York: Geneva: i. Bulletin. 

2. Circulars. — 3. Technical Bwi] 
letin. — 4. Annual Report. 

Ithaca ; i. Home Nature Stud 
Course. — z. Cornell Universil) 
College of Agriculture, Agric. Exf. 
Sta. Bulletin. — Cornell Station 

3. Circtilars; 4. Reading-Coiirse }>:■ 
Farmers. — 5* Reading-Course jo 
Farmers* Wives. — 6. The Corns. 
Reading-Courses. Lessons for fi. 
Farm Home. — 7. New York Sta.- 
College of Agriculture, Cornell Un- 
versity, Cornell Extension Bulleti 

— 8. Annual Report. 

Nortli Carolina : Raleigh : i , Biu-^ 
letin. — 2. Press Bulletin. — 
Extension Circulars. — 4. Annu.i 
Report. 

North Dakota : Agricultural College 
I, Bulletin. ^2. Annual Report. ' 
Ohio: Columbus: 1. AgricultnP 
College Extension Bulletin. — ^ 
Farmers* Reading Course. — 
Annual Report. 

Wooster: i. Bulletin. — 2. C- 
culars. — 3. Technical Series Bui-, 
tin. — 4. Annual Report. 
Oklahoma : Stillwater : Oklahcp 
Agricultural and Mechanical t . 
lege, Agric. Exp. Sta.: t Bitlle: 

— 2. Annual Report. 
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Oregon: Corwallis: Oregon Agrictd- 
tural College and Experiment Sta- 
tion : I. Station Bulletin, — 2. 
Circulars. — 3. Division of Horti- 
culture Research Bulletin. — 4. An- 
nual Report. 

Pennsylvania: Centre Country: State 
Station : i. Bulletin. — 2. Annual 
Report, 

Rhode Island : Kingston ; Agric. Exp. 
Sta. of the Rhode Island State 
College: i. Bulletin. — 2. Annual 
Report. 

South Carolina : Clemson College : 
South Carolina Agric. Exp. Sta. of 
Clemson Agric. College'. 1. Bulletin. 

— 2. Annual Report. 

South Dakota; Brookings; i. Bull- 
etin of the Agric. Exp. Sta. South 
Dakota State* s College of Agricul- 
ture and Mechanic Arts. — 2. An- 
nual Report. 

Tennessee: Knoxville: i. Bulletin 
of the Agric. Exp. Sta. University 
Tennessee. — 2. Annual Report. 
Texas.; Austin, College Station: 
Agriculhiral and Mechanical Col- 
lege of I, Bulletin. — 

2. Press Bulletin. — 3. Circulars. 

- 4. Annual Report. 

Austin : Press Bulletin. 

Utah: I/>gan: Agricultural College 
Exp. Sta : i . Bulletin. — 2. — Cir- 
oulars.-—^. Annual Report. 
V'^irginia : Norfolk : i. Truck Station 
Bulletin. — 2. Annual Report. 
Washington; Pullmann: i. Agr.kxp. 
Sta. Popular Bulletin. — 2. State 
Agricultural College and School of 
Sciences, Bulletin. ~ 3. Annual 
Report. 

West Virginia : Morgantown: Agric. 
Exp. Sta. West Virginia Univer- 
sity: 1. Bulletin. — 2. Circulars. 

3. Annual Report. 

Wisconsin: Madison; r. Bulletin of 

ike Agric Exp. Sta. University of 
Wisconsin. — 2. Circulars of In- 
formation. — 3. Research Bulletin, 
— 4, Special Bulletin. — 5, An- 
nual Report. 

Wyoming : Daramie : University of 
Wyoming Agric. Exp. Sta. : 1. Bul- 
letin. — 2. Annual Report, 
'xicultural Annual Index. New York. 
ricultural {The) Review. Official Bul- 
etin of the International Farm Con- 
Dry Farming. Kansas Qty, Mo. 
nculiura {La) Moderna. Sacramento, 


Alumni Bulletin of the University of 
Virginia. Charlottesville Va. 
American Agriculturist. Springfield, 
Mass. 

American Bee Journal. Hamilton, lU. 
American {The) Botanist. Joliet. 
American {The) Brewer. New York. 
American [The) Economic Review. Cam- 
bridge, Mass. 

American {The) Elevator and Grain 
Trade. Chicago. 

American Exporter. New York. 
American {The) Fertilizer. Philadel- 
phia. 

American Forestry. Washington. 
American Fruit Grower. Chicago. 
American Journal of Botany. Brooklyn, 

American {The) Journal of Science. 

New Haven, Conn. 

American Miller. Chicago. 

American {The) Naturalist. New York. 
American {The) Sugar Bulletin. New 
York. 

Americas {The). New York. 

Annals of the Missouri Botanical Gar- 
den. Saint Touis, Mo. 

Asia. Journal of the American Asia- 
tic Association. New York. 

B anker- Farmef (The). Champaign, III. 
Better Farming Association of North 
Dakota. Press Bulletin. Fargo, N. D. 
Bibliographical Contributions from the 
Lloyd Library. Cincinnati, Ohio. 
Boletin de la Union Pan- Americana 
Washington. 

Book [The] Review Digest. New York. 
Botanical Abstracts. Baltimore, Md. 
Botanical {The) Gazette. Chicago, lU. 
Breeder's {The) Gacette. Chicago, 111 . 
Brooklyn Botanic Garden: i. Record . — 

2. Leaflets. Brooklyn, N. V. 

Bulletin of the Delaware State Board of 

Agriculture. Dover, Del. 

Bulletin of the Department of Agricul- 
ture of Maine. Waterville. Maine. 
Bulletin of the Lloyd Library : i . Botany 
Series. — 2. Mycological Series. — 

3. Pharmacy Series. — 4. Reproduc- 
tion Series. Cincinnati, Ohio. 

Bulletin of the Pan-American Union. 
Washington. 

Bulletin of the Vermont Department 
of Agriculture. St. Albans, 

California Cultivator. Dos Angeles. 

(San Francisco), Cal. 

Chemical, Color and Oil Record. New 
, York. • 

Colouibian [The] Review. New York. 
Commerce Afonthly. New York. 
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Commercial Fertilizer. Atlanta, Qa. 

Country (The) Gentleman. Philadelphia. 

Country Life, Garden City, N. Y. 

Creamery (The) and Milk Plant 
.Monthly, Chicago, 

Cuba (The) Review. New York. 

Cumuiative{The)Book Index. New York. 

Dakota (The) Farmer. Aberdeen, S, D. 

Ecology (continuing The Plant World). 
Brooklyn, N. Y. 

Economic [The) World. New York. 

Engineering and Mining Journal. 
New York. 

Engijteering News Record. New York. 

Entomological News. Philadelphia. 

Evening (The) Post. Cuba. New York. 

Evening (The) Post, i. Foreign Trade 
Review. — 2 . Electrical Industries 
Section. — 3. Industries Section : 
— 3. Cotton and Cotton Textiles. — 
4. Tractors. — 5. Steel Industries 
Section. New York. 

Experiment Station Record.Wa&hmgUon. 

Exporters’ and Importer’s Journal. 
New York. 

Facts about Sugar. New York. 

Farmer's (The) Wife, St. Paul. Mum, 

Farm Implement News. Chicago, 111. 

Feedingstuffs. New York. 

Field (The) Illustrated and System on 
ike Farm New York. 

Florida (The) Grower. Tampa, FI. 

Florida Quarterly Bulletin of the Agri- 
cult. Depart. Tallahassee, FI. 

Genetics. Princeton, N. Y, 

Geographical Review. New York. 

Grain Dealers’ Journal. Chicago 111. 

Hacienda (La). Buffalo. 

Hoard’s Dairyman. Fort Atkinson, Wis. 

House (S' Garden. New York. 

India Rubber World. New York. 

Industrial Arts Index. New York. 

Industrial Management {The Engineer- 
ing Magazine). New York. 

Journal of Agricultural Research. 
Washington. 

journal of Farm Economics. Lancas- 
ter, Fa. 

Journal (The) of the American Chem- 
ical Society. Fasten, Pa. 

Journal of the American Society of 
Agronomy. Washington. 

Journal of the American Veterinary 
Medical Association. Ithaca. 

Journal of the Association of Official 
Agric. Chemists. . Baltimore, Md. 

Journal 0 / Bacteriology. Baltimote, Md. 

Journal of Biologic^ Chemistry. Bal- 
timore, Md. 

Journal of Dairy Scwwce. Baltimore, Md. 


Journal of Economic Entomology. Con- 
cord, N. H. 

Journal of Entomology and Zoology. 
Gareraont, Cal. 

Journal of Experimental Zoology. Phi- 
ladelphia. 

Journal of Farm £co«c»nics. Lancaster, 
Pa. 

Journal of Forestry. Washington. 

JourncU (The) of General Physiology. 
Baltimore, Md. 

Journal (The) of Geography. Madison. 

Journal (The) of Heredity. Washington. 

Journal (The) of Industrial and En- 
gineering Chemistry. Easton, Pa. 

Journal of the New York Botanical 
Garden. New York, 

Journal (The) of Political Economy. 
Chicago, 111. 

Levant- American Commercial Review. 
Washington. 

Louisiana (The) Planter and Sugar 
Manufacturer. New Orleans. 

Massachusetts State Board of Agricul- 
ture, Nature Leaflet, Amerst. M^s. 

Massachusetts Board of Education, 
Bulletin. Boston, Mass. 

Massachusetts (Commonwealth of), Bv, 
reau of Statistics: i. Labor Bulletin 
— 2. Report onihe Public Employmen 
Offices. — 3. Report on the Statistic', 
of Manufactures. Boston:, Mass. 

Monthly Bulletin of the Department n; 
Agriculture. State of California. Sac- 
ramento. Cal. 

Monthly Bulletin of the Missouri 
State Board of Agriculture, Jefferson 
Gty, Mo. 

Mycologia. Lancaster, Pa. 

Mycologicai Notes by C. G. Lloyd. 
Gncinnati, Ohio. 

National (The) Geographic Magazint 
Washin^on. 

National (The) Grange Monthly. West- 
held, Mass. 

Nebra^ska (The) Farmer. Lincoln, Neti 

Nevada Bureau of Industry, Agneu.-. 
lure and Irrigation. Bulletin,. Cai- 
son City, Nev^a. 

New York State Department of Agricuil 
ture. Bulletin. Albany, N. Y. ] 

New York State Museum Bulletin 
Botaity) Entomology. Albany, N. 

North Carolina State Department 
Agriculture. Bulletin. Rmeigh, N. Cl 

North (The) Western Miller. Minneaj 
poUs. ^ 

O^e of the Pathologist and Local U. 
Weather Bureau Station for 
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River Valley : i. Bulletin. — 2. Cir- 
culars. — 3. Press Bulletin. Med- 
foSl, Oregon. 

OfficicU {The) Gazette of the U. S. Pa- 
tent Office. Washii^on, D. C. 

)hio CThe) Department of Agriculture 
Official Bulletin. Columbus, Ohio 
?i/. Paint and Drug Reporter, blew 
York. 

operative (The) Miller. Chicago. 
‘Pacific Fisherman. Settle. 

Pennsylvania Farmer. Philadelphia. 

Penn. 

Phytopathology. Washington. 

Plant {The) Disease Bulletin. Washing- 
ton. 

Political Science Quarterly. New York. 
Potato [The] Maga2ine. Chicago. 
Proceedings of the Academy of Political 
Science in the City of NewYorh, N, Y. 
Proceedings of the National Academy of 
: Science, Washington. 

\^roducer {The) Denver, Col. 

^syche. A Journal of Entomology. 
Forest Hills, Boston. 

^ure Products. New York. 
luarierly [The) Bulletin of the State 
\ Plant Board of Florida. Gainesville, 
Fla. 

Quarterly {The) Journal of Economics. 
Cambridge, Mass. 

\eaders* Guide to Periodical Litera- 
ture. White Plains, N. Y. 
'eUamaiion Record. Wasluiigtoxi. 
'.efrigerating World. New York. 

Hce Journal and Southern Farmer. 
1 Crowley, Louisiana. 
ycky Mountain Husbandman. Great 
Falls, Montana. 

ience. Garrison-on-Hudson, N. Y. 
ientific American. New York. 

41 Science. New Brunswick, N. Y. 
utkern (The) Fruit Grower. Chatta- 
nooga, Term. 

nee {-The) Mill. New York. 
ite of Minnesota. State Department of 
Agriculture. Bulletin. St. Paul, Minn. 
lie of New Jersey. Deparimeni of 
Agriculture. Bulletin. Trenton, N. J. 
\gar. New York. 

a. {The) and Coffee Trade Journal. 
New York. 

nnessee Agriculture. Nashville. 
xas Department of Agriculture. Bul- 
letin. Austin, Tex. 
xtile World Journal. New York. 
rreya. Lancaster, Pa. 
ansacHons of the American Society of 
igricultural Engineers. Ames, Iowa. 


United States Department of Agricul- 
ture. Washington, i Bulletin. — 
2. Farmers* Bulletin . — 3. Farmers* 
Bulletin Outlook. — 4. Circulars of 
the Secretary. — 5. Department Cir» 
culars. — 6 Weekly News Letters 
to Correspondents. — 7. Yearbook . — 
8 . Annual Reports. 

Bureau of Animal Industry; i. Bul- 
letin — 2. Circulars.— '^. Orders. 

— 4. Amendments to Orders. — • 
5 Cattle. — 6. Horses. — 7. Service 
and Regulatory Announcements. — 
8 . Publications. 

Bureau of Biolc^cal Survey: i. Bul- 
letin. — 2. Circulars, — 3. North 
America Fauna. — 4. Service and 
Regulatory Announcements. 

Bureau of Chemistry : i . Bulletin. 

— 2. Circulars. — 3. Supplements. 

— 4. Service and Regulatory An- 
nouncements. 

Bureau of Crop Estimates : Mon- 
thly Corp Reporter. 

Bureau of Entomology : i . Bulletin, 

— 2, Circulars. — 3. Technical Se- 
ries Bulletin. 

Bureau of Labor Statistics ; Bulle- 
tin. Vocational- Educational Series. 
Bureau of Markets : 1. Food Sur- 
veys. — 2. Service and Regulatory 
Announcements. — 3. Seed Re- 
porter. 

Bureau of Plant Industry; i. Bul- 
letin — 2. Circulars. — 3. Crop 
Physiology and Breeding Investi- 
gations Bulletin. — 4. Inventory of 
Seed and Plants Imported by the 
Office of Foreign Seed and Plant 
Introduction. — 5. Office of Foreign 
Seed and Plant Introduction Bul- 
letin. — 6. Publications B. P. I. 

— 7. Service and Regulatory An- 
nouncements. — 8. Western Irri- 
gation Agriculture. 

Bureau of Soils: i. Bulletin.— 2. Ad- 
vance Sheets. Field Operations of 
the Bureau of Soils. — 3. Circulars. 
Bureau of Soils and Buteau of Plant 
Industry Cooperating ; Report. 
Bureau of Standards : Bulletin. 
Bureau of Statistics: i. Bulletin. — 
2. Circulars. 

Division of Publications : i. Circu- 
lars. — 2. Monthly List of Publi- 
cations. — 3. Library Bulletin. 
Federated Horticultural Bo'aid; Stff- 
vice and Regulatory A nnouncements. 
Forest Service : i. Bulletin. — 2. 
Circulars. — 3. Sylvical Leaflets. 
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Insecticide and Fungicide Board: i . 
Service and Regulatory Announce- 
ments. — 2. Library .■ Bibliographi- 
cal Contribution. Washington- 
Office of Experiment Stations; i. 
Bulletin. — 2. Bulletin of Exper- 
iment Station Work. — 3. Cir- 
culars. — 4. Farmers’ Institute Lec- 
ture . — 5. Publications. 

Office of Markets and Rural Orga- 
nization ; Service and Regulatory 
Announcements, 

Office of Public Roads : i. Bulletin. 
— ■ 2. Circulars. 

Office of the Secretary : i. Circit- 
lars. — 2. Food Inspection Deci- 
sion, Publications. — 3. Insecticide 
Decision, Circulars. — 4. Notices 
of Judgement. — 5. Publications. 

— 6. Report. 

■ Office of the Solicitor : Circulars. 
States Relations Service: i Depart- 
ment Circulars. — 2. List of Sta- 
tion Publications received by the 
Office of Exper. Sia. 

Weather Bureau: i. Climatological 
Data for the U. S. by Sections. — 
2. Publications. — 3. Monthly 
Weather Review. — 4, National 
Weather and Crop Bulletin. 

United Stales Department of Com- 
merce and Labor. Washington. 
Bureau of Fisheries: Documents. 
Bureau of Foreign and Domestic 
Commerce: i. Commerce Reports. 
Daily Consular and Trade Reports. 

— 2. Supplements [Consular Re- 
ports). 3. Monthly Summary of the 
Foreign Commerce of the United 
States. 

Bureau of Standards: Circulars. — 

2 . Miscellaneous Publications. — ■ 

3 . Scientific Papers. — 4 . Techno- 
logic Papers. 

United States Department of Interior. 
Wasliington. 

Bureau of Mines : i . Bulletin. — 2. 
Miners' Circulars. — 3. Technical 
Paper. *— 4- Annual Report by the 
Director of the Bureau of Mines 
to the Secretary of Interior. 


General Land Office: Ptiblications- 
U. S. Geological Survey: i. Bulletini 
— 2. Water Supply Paper, 

University [fThe) of California: i , Chro. 
nicle, an Official Record. — L^ 
brary Bulletin. Berkeley, Cal. 

Wisconsin State Board of Agriculture 
Bulletin. Madison, Wis. 

World Agriculture. Amherst, Mass 

Year Book of Commercial Fertiliseri 
Atalanta, Georgia. 

Uruguay. 

Anuario de Estadistica agricola. Re- 
publica oriental del Uruguay. Mon- 
tevideo. 

Anuario estadisHco de la RepiU>lica 
oriental del Uruguay. Montevideo. 

Boletin de la Comision nacional dt 
Fomento rural. Montevideo. 

Boletin del Consejo nacional deHigiene. 
Montevideo. 

Boletin del Minislerio de Hacienda. 
Montevideo. 

Boletin del Ministerio de Relacionci 
exteriores. Montevideo. 

Defensa agricohf. video. 

Hacendado (£/). Montevideo. 

Minislerio de Industrias. Inspeccion. 
nacional deGanaderiay Agricultura ' 
Boletin. Montevideo, 

Propaganda [La) rural. Montevideo 

Propiedad [La) territorial. Montevideo. 

Revisia de Frutos del Pais. McMite- 
video. 

Revista de la Asociacion rural del 
Uruguay. Montevideo. 

Revisia de la Union industrial Uruguay u 
Montevideo. 

Revista del Centro Ganadero. Monte- 
video. 

Revisia del Ministerio de Industrias. 
Montevideo. 

Revista quincsnal de Frutos. Monte- 
video. 

Venezuela. 

Boletin del Minislerio de Foment^ 
Caracas. 
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/EIGHTS, :\[EASURES AND MONEY OF THE VARIOUS COUNTRIES 

WITH THEIR ENGLISH EQUIVALENTS. 

Archine (Russia) 


27.5996: inches 

Ardeb (Egypt) 


5.44435 bushels 

Ardeb of wheat (Egypt) 


2,95264 cwt. 

Ardeb of hulled maize (Egypt) 


2.75580 cwt. 

Ardeb of barley (Egypt) 


2.36211 cwt. 

Ardeb of undecorticated rice (Egypt) 

= 

5,72812 cwt. 

Ardeb of decorticated rice (Egypt) 

--- 

3,838^3 CWl. 

Arpent (Canada) 

- 

0.84501 acres 

Are [lOO square metres] 

= 

107.63915 square tcet 

Arroba (Brazil) 


33.06951 lbs. 

Arroba (Cuba, Guatemala, Paraguay, Peru) 

- 

25.3584: lbs. 

Arroba (Mexico) 


25.366^7 lbs. 

Bale of cotton (Brazil) 

= 

396.83415 lbs. 

Bale of cotton (United States) 


4.46431 cwt. ! gloss wt.) 

» » * » 

= 

4.26785 cwt (net wt. j 

Bale of cotton (India) 


3.57145 cwt. 

Barrel of wheat flour (Canada, United States) 


1.75001 cwt. 

Bar, see Millier 



Bow (Java, Dutch Indies) 

- 

76.36998 square feet 

Bushel (United States) 

-- 

0.96896 bushels 

Bushel of oats (United States) 


32 lbs. 

Bushel of oats (Canada) 

= 

34 , 

Bushel of wheat and potatoes (United States) 

= 

60 lbs. 

Bushel of barley (Canada, United States) 

- 

48 lbs. 

Bushel of raw rice (United States) 


4.=i lbs. 

pushel of rye, hulled maize, linseed {Canada, United States) 


56 lbs. 

TAdastral arpent (Hungary) 


1.42201 acres 

-ental (United States) 


100 lbs. 

-entiare [lo square metres] 

= 

10.76392 square feet 

-cntigramme 

= 

0.15432 grains 

'entilitre 

- 

0.0022 gallons 

Centimetre 


0.393715 inches 

-entistere 

- 

0.35315 cubic feet 

Centner {Germany, Austria, Denmark) 

= 

no. 231 71 lbs. 

Centner (Sweden) 

- 

93.71238 lbs. 

Cho [6o ken] (Japan) 


119.30327 yards 

Cho (Japan) 

- 

2.45068 acres 

Crown [loo heller] (Austria-Hungary) 

- 

10 d at par 

Crown [loo ore] (Denmark, Norway, Sweden) 

= 

IS I at par 

Cubic centimetre 


0.06102 cubic inches 

^bic metre 


1.30795 cubic \*ards 

pecagramme [lo grammes] 

= 

0-35275 oz. 
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1 Decalitre [lo litres] 


2,19976 gallons 

I Decametre [lo metres] 

= 

32.80840 feet 

I Decare i]iooo square metres] 

= : 

119 5 .9862 7 square yard' 

I- Decastere [lo cubic metres] 


13.0795,1 cubic yard' 

1 Declare [lo square metres] 

= 

X 1 . 95 98 6 square yard$ 

I Deciatine [2 tchetwert] (Russia) 


2.69966 acres 

I Decigramme 

= 

r-54323 grains 



0,022 gallons 

1 Decilitre 

** 

0.0027497 bushels 

I Decimetre 

= 

3.93701 inches 

1 Decistere 


3.53146 cubic yards 

I Dinar, gold, [100 para] (Serbia) 

= 

9 d at par 

I Dollar, gold, $ [100 cents] (United States) 


4 s X Vit d at par 

I Drachm, gold [100 lepta] (Greece) 

= 

9 at par 

i Dz. = Doppelzentner (Germany) 

= 

220.46341 lbs. 

I Egyptian kantar (Egypt) 

= 

99.04980 lbs. 

I Feddan Masri [24 Kirat Kamelj (Egypt) 

= 

1.03805 acres 

i Florin, gold, or Gulden [100 cents] (Netherlands) 


I s 7 rf at par 

I Franc [100 centimes] (France) 


9**/M£i at par 

I Gallon (United States) 


0.83270 gallons 

I gramme 

= 

0.03527 02* 

I Hectare [10000 square metres] 


2.47x09 acres 

r Hectogramme (100 grammes) 

= 

3.52746 02. 



21.99753 gallons 

I Hectolitre [too litres] 

= 

2.74967 bushels 

I Hectometre [100 metres] 

= 

109.36133 yards 

I Hectostere [106 cubic metres] 


130.79505 cubic yardi 

I Jarra (Mexico) 


7.22642 quarts 

I Kadastral hold, see Cadastral arpeni 


— 

I Kin (Japan) 

= 

1.32278 lbs. 

i" Kokou [10 to] (Japan) 


1.58726 quarts 

I Kokou of oats (Japan) 


1,55014 cwt. 

I Kokou of cocoons (Japan) 


82,67268 lbs. 

I Kokou of wheat and maize (Japan^ 


2.58356 cwt. 

1 Kokou of barley (Japan) 


2.06685 cwt. 

I Kokou of naked barley (Japan) 

= 

2.69428 cwt. 

I Kokou of rice (Japan) 

= 

2.80501 cwt. 

I Kopek (Russia) 

= 

I ViM farthing at pa: 

j Kwan (Japan) 

= 

8.26738 lbs. 

i Lei, gold [100 bani] (Rumania) 

= 

9 “/« d at par 

1 Leu [100 statinki] (Bulgaria) 


9 ”/« d at par 

1 Lira [too centesimi] (Italy) 

= 

9 **/«<! at par 



0.21998 gallons 

I Litre 


0.0275 bushel 

I Manzana (Nicaragua, Guatemala) 

= 

1.72665 acres 

I Mark [100 Pfennige] (Germany) 

- 

1 1 Vi d at par 

i Mark [too penni] (Finland) 

= 

at par 
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Maund Factory (India) 

Maund Imperial (India) 

Metre- 

aiilliare 

Milligramme 

Millilitre 

Millimetre 

klillistere 

Hyriagramrae [loooo grammes) 

Vlyrialitre [lo ooo litres) 

Myriaraetre [lo ooo metres] 

Millier [i ooo ooo grammes) 

Milreis, gold (Brazil) 

Milreis, gold (Portugal) 

Minot (Canada) 

iMorgen (Cape of good Hope) 

^luid (Cape of good Hope) 

)ka (Greece) 

)kc (Egypt) 

►eseta, gold [loo cin times] (Spain) 

*eso, gold [loo centavos] (Argentina) 

*eso, gold [100 centavos] (Chili) 

'ic (Egypt) 

'ikul (China! 

'ikul (Japan) 

*oud (Russia) 

*ound, Egyptian, gold [loo piastres] 
found, Turkish, gold [loo piastres] (Ottoman Empire) 
nnd (Sweden) 
uintal 

puble, gold [lOo kopeks] (Russia) 

^pee, silver [r6 annas] (British India) 

Juare metre 
kre [i cubic metre] 
jicre, silver (Ecuador) 
pari [20 piastres] (Egypt 

P (Japan) 

^n (metric) 

^rst (Russia) 

pn, gold [2 fun or 100 sen] (Japan) 
fcntner (Germany) 


= 74.6709 lbs. 

= 82,28136 lbs. 

= 3.28084 feet 

= 1,07639 square feet 

— 0.01543 grains 

= 0.00022 gallons 

= 0.03937 inches 

= 61.02361 cubic inches- 

= 22,04634 lbs. 

== 2 199.75539 gallons 
= 274.96701 bushels 

= 6.21373 niiles 

= 19.68426 cwt. 

= 2 9 2 *Vm d at par 

~ 4^ 5 '*/m d at par 

= 1,07306 bushels 

= 2. T 1654 acres 

= 24 gallons 

— 3 bushels 

— 2,75579 

= 2.75138 lbs. 

= 9 ”/« d at par 

~ 39 II ’Vrtrf at par 

= 1 s 5 *^/m d at par 

= 2.46646 feet 

= 133-27675 lbs. 

132.27805 lbs. 

— 36.11292 lbs. 

= £1.0.6 “/m at par 
= 18 90 *’/«:? at par 

— 0.93712 lbs. 

= 1.96S43 cwt. 

= 2< at par 

= 19 4 1^ at par 

= 1, 1 9 599 square yards 

— 1.30795 cubic yards 

— IS II ‘Vwif at pat 

~ 49 I “/wi at par 

— 0.4960T bushels 

= 3.96815 gallons 

= 0.98421 tons 

-- 1166.64479 yards 

— 2s o^Vud at par 

= no.23171 lbs. 
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AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

I - The Effect of a Variation in Milling on the Digestibility of Wheat Flours. — 

La>'Gwokthy, C. F, and Holmes, A. D, in Proc^edin^i of the Xuiioml Amdemx of Sci- 
ences of the Unit-ed St'Jtes or Atnerica, vol. 7, No. 4, pp. 1 19-123. W'ashingtou, April 1921, 

The shortage in the World’s food-supply^ in 1917 made the collection 
and correlation of data concerning human nutrition of the outmost import- 
ance and many questions were re-examined in the hope of providing ad- 
ditional data of value. 

Extensive investigations into the chemical composition, digestibi- 
ity and nutritive value of wheat and wheat products have already been 
uade by European investigators and in the United States (i), Invest- 
gatioiis made by the Office of Home Economics of the U. S. Department 
)f Agriculture undertaken with the co-operation of the Maine and Minne- 
sota Agricultural Experiment Stations included studie.s in the digesti- 
bility of wheat flours prepared in a variety of milling conditions from 
«iieat grown in similar climatic, seasonal and soil conditions. The results 
obtained showed that the protein of white flour (72 % extraction) was 
I *’,3 digested ; that of entire wheat flour (85 % extraction) was Si.g 
bgestt^d, and that of graham flour (100 % extraction! was 76.9 

In 1917, the U. S. Food Administration requested the Office of Home 
Fxonoiuics to obtain additional data concerning the relative digestibility 

'9 i V. S. Department of A<;ricultUTe, Orlkv Expt. Station? Bulletin S3 (looo} ■. loi ; 

■•‘U : 143 (loo p : 150 
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of flours representing a series of extractions from the same lot of wheat. 
The flours studied were prepared from the wheat mixture provided to the 
flour-millers by the U. S. Grain Corporation late in 1917 and consisted of 
the following; choice hard spring (largely Marquis), 20% - spnng. 
-IS 04 - velvet chaff, 15 % - slightly smutty spnng, 25 % - durum, 
TO % - Kansas and Oklahoma, 5 %■ The milling rates adopted were : 
S4-7O-8S-I00 % of wheat or in other words the flours were those known 
in commerce as “ patent ’ , “ standard patent ”, " whole wheat ” and '‘gra- 
ham The digestibility tests were conducted with healthy young men, 
of whom some were accustomed to much and others to comparatively 
little exercise : There were 139 of these tests and the expenmental penods 
were fiom 15 to 25 davs in length and subdivided and regarded as separate 
and successive three dav experiments. The diet consisted of bread, oran- 
ges, sugar with tea or coffee. The following table summanzes the results, 

Summary of Experiments on the Digestibilitv of Wheat Flours. 
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Thus the maxinniin of digestibility was shown by the 70 flour, 
that of the 54 % flour was slightly greater than that of the 85 % flour, 
while the digestibility of the 100 % flour was the lowest. The results 
are in accord with those obtained in earlier experiments. The fat content 
of the diet was equally^ well digested, digestibility being almost complete, 
except in the case of the 100 flour, when it reached 93.9 % only. 

The 54 % and 70 ® flours did not tend to produce constipation ; 
the 85 % and too % flours produced a somewhat freer movement of the 
bowels but no marked laxative effect was n<iticed. 


2 ~ The “ Bacteriophagous” Microbe [i.l - - d’Herelle, f., in hi Nature, So. -m-n 
pp. zi'j-z22. Paris, Oct. i, luzi. 

An account, for general use, of the present state of information with 
regard to the bacteriophagus microbe discovered by the Author, who 
makes the following statement : 


(i) Several Studies on the bactcriopha.gous microbe were analysed iti K. April r/: 
^'0. 439 and R. April j<jim,>o. 399. — Others have appeared in the CompUs rendas fit’* 
Socide de \ oi. hXXXiV, jucj, pp. 3, fP. W'ollwan), — 5 (1^, Martin) — ’> 

750 7 . 54 , 755 (A. Gratia) - zjb. 2^0, 743, 747, 748 {J. Bordet and M. CiuoA)'- .^Tb 
3*54. 53S, 863, 908 (F. d’Hereixk) - 467, 468, 73s (J. MLaisin) — 70S (G, Euava and i’. 
Pozr.R uci.) _ 'F, D’irKREET.F an-l E. Pr.iAV.A) - H , 7 (U. BruyNoche and J. MaisiN). 

[ 1 -^] 
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“ The facts observed in bacillary dysentery are the following- 

A sample of the dejecta are taken for each day from the onset of the malady till the end 
(.f convalescence. Each sample is mixed with broth and passed through a Chamber I and 
lUter : all the microbes w’hich can be seen under the microscope remain in the tilter, the 
fllteicd liquid is clear and remains so indelinitely if preserved aseptically ; it is apparently 
rierile- 

For the sake of dearness, I take a chance example from the notes on a series of 
t:.\periments. 

The case of Victor Ker was tested during a period of 30 days, giving 30 samples of 
ilckcta lUtrate, one for each day. 

Thirty tubes of dysentery bacillus culture are taken and a drop of each of the 30 tilt rates 
added to each tube and all the tubes submitted to a temperature of 3r'» C in the stove. Af 
UT twelve hours the following results are reached. 

Tubes 1-6, no change ; the broth is turbid a.< in the case of a normal culture of dysentery 
Uictcria. 

Tubes perfectly clear. 

Tubes turbid as tubts i-f-. 

Hence a strange phenomenon i:i to be noted in tubes r-i ^ ; the dysentery bacteria have 
been dissolved without leaving a trace. How has this betn caused ? it cannot be the drop 
of added filtrate. It is to be concluded that from the seventh tu the eighteenth day the pa- 
lieiit’s dejecta contained some element which destroys and flissulves the <l)>enter\' bacteria. 

If we now enquire whether there is any correlation betwe<'n the state of the patient and 
ihe presence of the solvent principle in the excreta, we see that from the seventh <lay on 
uards the blootl hiis disappeared from the stooLs and the lyalient’s condition lias rapidly im 
proved ; by the eighteenth day the cure was complete. The prest-iu'<* of the solvent prin- 
ciple has been coincident with the ciwe : an investigation of a large nnnib(:r of cases has shown 
thii the phenomenon is constant, not only in bacillar>’’ dysentery but also in tt'phoid, fowl 
typhti" and even in maladies without intestinal symptoms, such as hermorrhagie septi- 
caemia in bullrdoi's and bubonic plague. 

If the iiltr.ite containing the principle whiCh dissolve? the dysenter\' bacteria i.s again 
examined and an infinitesimal quantity of the culture added instcarl of a drop — for exam- 
I'le a thou-sand luilliouth part of a cubic centimetre, — after a few hours the bacilli are as com- 
jJetely <lissoIved as with a drop. Wlyit then is the nature of this bactcrioci^lal principle 
whose action is niant' thousand times more effective than any antiseptic, however ]X)wcrfuJ ? 

If a trace of the culture of dysentery bacilli wliich luis become clear as a result of the 
[action by the filtrate is taken and iutrcKluced into a new, vcr>' turbid culture of the same 
' Utcillus intliin a few hours this second culture becomes clear and all the bacilli are dissolved, 
ffa truce of this second dissolved culture is introtlucvd into a third, this is in its turn dissolved 
also and the series cun be continued indeilnilely ; f<»r example a trace of the d^joth di-solved 
raiturc camses di.ssolution in the idouth. Hence the principle which dissolves the bacteria 
nproduees itself and develops as a living germ. ” 

If the culture of dysentery bacilli in the limpid state is examined 
finder the highest form of nucroscopic enlargement, no microlde is \'isible. 
I he ])riiiciple which dissolves the bacteria is a microbe of extreme inimite- 
iiess. which escapes the closest filtration and is invisible imder the nii- 
‘^roscope, an ultra-microbe in a word. These ultra^microbes are enu- 
merated in the following manner ; 

Ten cubic centimetres of a broth culture rich in dysenteric bacilli 
taken to wliich is added the filtrate containing the dissolvent princi- 
ple so diluted as to contain one fiftieth thousandth part of a cubic centi- 
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metre of the filtrate ; this is. shaken vigorously and immediately a hun- 
dredth part of a cubic centimetre is exposed uniformly on the surface of 
a solid tube. After heating in the stove at a temperature of 370 C. a layer 
of bacilli will be found on the solid medium, interspersed with 50 small 
circular fields in winch the bacilli are dissolved. Each field represents a 
focus for the dissolution of bacilli, ■ that is to saj an ultra-microbe originall\ 
developed. This method of enumeration is the basis of all the experiments 
which have enabled the Author to study the activities of the ultra-microbe 
and to determine its function. 

The result so far obtained may be briefly summarized as follows ; 

The principle which dissolves the microbes is an extremely minnte 
ultra-microbe : its volume might be regarded as equivalent to that of a 
molecule of albumen. It is named by the Aiithor Bacteriopha^iim inta^ 
Hnale or more simply “ bacteriophage and is itself a dependent parasite 
only able to develop at the expense of living bacteria which it penetrates 
by means of its property of secreting dissolvent principles. It reprodu- 
ces itself after penetration into a bacterium ; utilizing for its growth tlie 
substance dissolved from the bacterium, it forms a colony of 15 to 25 ele- 
ments. The bacterium gradually swells, assumes a globular form and then 
bursts, thus liberating the young ultra-microbes, each of which in turn 
becomes })arasitic on a fresh bacterium 

There is only a single type of bacteriophagousinicrobe, which through 
habituation can become parasitic for a very large number of species oi 
bacteria, quite possibly for all bacteria. Up to the present the Author 
has identified it in parasitic stocks for very different species:— the 
bacilli of dysentery, typhoid fever, plague and staphylococcus to name 
only t\qfical bacteria of human diseases. The faculty possessed by the 
bacteriophagoiis microbe of becoming parasitic for different species ni 
bacteria corresponds precisely with the acquisition of a “ \nnilence ’ 
which can be enhanced or diminished in vitro. 

The normal habitat of the bacteriophagous microbe is the intestine 
and the Author has found it in the contents of the intestine of all tl'e 
healthy animals he has examined both vertebrate and invertebrate. Here it 
lives at the expense of the normal bacteria to be found in the host. When 
a strange bacterium is introduced into the intestine, the bacteriophagous 
microbe becomes habituated more or less rapidly according to conditions 
and becomes parasitical for the invading genu. If tliis genu is pathogenic, 
the fate of the individual attacked depends upon the rapidity with which 
the bacteriophagous microbe becomes habituated. If habituation is ini- 
mediate, the disease aborts before producing any morbid sj'mptoiu. 
dela3'ed, the disease declares itself and the period of delay determines the 
duration of the illness. Convalescence begins onh^ at the moment when 
the bacteriophagous microbe gets the mastery of the bacterium and il 
nabituation does not take place at all the victim succumbs. 

The question arises why is habituatioji sometimes retarded or check- 
ed. Ihe answer is that emlronnient exercices an influence upon the 
stmggle favourable to one or other of the contending germs. For exam- 

I*] 
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pie the bacteriophagous ultra-microbe is more sensitive than the bacteria 
to the reaction of the environment ; it cannot resist a degree of alkalinity 
or acidity which the bacteria can withstand with practical impunity. 
There is also another element, primordial in character, which gives the 
other side of the question. The bacteriophagmrs microbe is capable of 
assuming the quality of '' virulence “ as against a bacterium, but the 
bacterium when attacked does not remain passive but defends itself and 
can acquire immunity. The stages of the struggle betwen the bacterio- 
phagous microbe and the bacterium are precisely similar to the stages 
of the struggle between the bacterium and the higher organism on which 
it is parasitic. The disease bacterium secretes a toxin which acts upon 
the cells of the infected subject, which replies by developing an antitoxin. 
The bacteriophagous microbe secretes a dissolvent diastase, or lysine 
which acts upon the bacterium, which replies by developing an antily- 
?me ; thus there is merely a descent in the scale of the contending entities. 

Protection by the bacteriophagous microbe is not confined to affec- 
tions of the intestine ; the ultramicrobe can also enter the circulatory sys- 
tem and function at any point in the organism. For example the author 
in cases of convalescents has succeeded in isolating and making cultures 
of bacteriophagous microbe stocks which dissolve the bacillus of bubo- 
nic plague. 

Briefly the histoiy- of a case of infectious disease is a reflection of the 
proce.ss of the stniggle which takes place in the organism between a disease 
bacterium and the bacteriophagous ultra -microbe. 

But this is not all ; ever\" convalescent from a contagious disease 
carries in the intestine bacteriophagous ultra microbes working against 
the disea.se bacterium, and distributes them with his excreta. He can 
thus “ infect ” his neighbours and immunity is as contagious as the di- 
sease itself. The author has frequently discovered that at the end of an 
epidemic all susceptible subjects who have escaped the contagion carrj’ 
ill the intestine the bacteriophagous microbe in the active state and in 
this way the idea of “ coiitaniiiiation ' by the bacteriophagous luicrobe 
ha.s been brought home to liim. 

Thus the history of an epidemic is in the final analysis the liistory 
rf a struggle between two active forces : the disease microbe, which at the 
beginning develops freely, and the bacteriophagous microbe who.se \rini- 
lence against the bactei ium increases in the case of patients ^vhe^e condit- 
ions are favourable. Such patients recover, distribute the bacteriophag- 
ons microbe in active condition and the epidciuic conies to an end when 
all susceptible individuals give it shelter in their organism. These facts 
have been demonstrated by studies of different fonns of animal distem- 
r>ers such as fowl tjTphus, heniorraghic septicaemia of buffaloes and rat- 
piague : the two last diseases were investigated in the Far East. 

Hence a new fact emerges ; antimicrobian iinmuiiity is heterologous 
in the susceptible animal ; the defence of the organism is secured by an 
^1 It in -microbe, parasitical upon the bacteria. 

But as has been seen this ultra -microbe can be cultivated in ^ritro 
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and it is therefore possible to obtain as many cultures as may be required. 
If the obsen-ations made are in fact accurate and a susceptible animal is 
assured of immunity from the moment when the bactenophagouf ultra- 
microbe becomes habituated to parasitism upon the ^ase-produang 
' microbe which is trying to invade the organism, it ought to be p^sible 
to reproduce the phenomenon at will. In this case it ^1 merely ne- 
cessary to introduce into the susceptible organism a culture of the bacte- 
riophagous microbe which has become virulent for any particular bacte- 
rium to cause the organism to become immediately proof against the 

disease which it causes. t • 

Experiments made in fowl typhus and hemorraghic septicaemia 
of buffaloes have in fact established this principle, for they have shown 

that . ' . . . r • ■ .lV 

a) in epidemic conditions a single injection ot a minimum quantity 

of a culture of the bacteriophagous microbe active in relatioii to a given 
bacterium produced immunity from the disease caused by it from the 

moment of the injection. ■ ^ i 

b) in non epidemic conditions immunity was acquired only after 
an incubation period varying according to the dose injected. In the case 
of hemorraghic septicaemia in the buffalo immunity is attained after 
twenty days with a dose of a quarter of a cubic centimetre. After the in- 
jection of a single drop a buffalo weighing 250 kg. became immune in 
four days. 

Experiments in connection with the curative proi)ertics of the ultra- 
microbe have also been made on similar lines in 100 cases of fowl-typhus 
and later in 7 cases of human bacillary dysentery. These have proved 
that the injection or ingestion of a minimum quantity of a culture of the 
bacteriophagous microbe, developed at the expense of the disease-cansing 
bacterium, checks the progress of the disease at once, promded of course, 
that it is introduced at a time sufficiently near to its first onset to .secure 
that the organic lesions are not of themselves severe enough to bring 
about a fatal issue, for the function of the bacteriophagous microbe is con- 
fined to the destruction of the bacteria. It has been noted, above that 
at the end of an epidemic all the susceptible individuals who have escaped 
contagion are carriers of the bacteriophagous microbe destructive to the 
bacterium which causes the disease. This conception makes it possible 
to consider the possibility of a collective protection. It would seem that 
this purpose would be fulfilled by diffusing in the drinking water cultures 
of the bacteriophagous microbe in a state of activity, there being ample 
experienco to shew that it is absolutely harmless for all living being>. 

In this way it could be made certain that the bacteriophagous microl>e 
destructive of the cause of the epidemic would be present in the organism 
of all susceptible individuals during the whole of the critical period. 

Wliat light is throwm on the phenomenon of phagocytosis by these 
new' facts ? 

A study of the phenomena of protection must deal with three differ- 
ent conditions of the subject : 
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1) The animal naturally resistant. 

2) The susceptible animal that has acquired immunity either 
naturally following on an attack, or experimentally following a vaccine 
treatment. 

The above are the two conditions which have been considered by 
MeTChnikoff and his fellow workers. They have recognized that pro- 
tection in ‘these two cases is secured by phagocytosis. It still remains 
necessary to consider the means of protection for : — 

3) The susceptible animal that does not, or does not as yet, enjoy 
immunity. 

The two following questions require to be answered. 

Susceptible animals exposed to contagion do not in all cases contract 
the disease ; what are the means of protection possessed by those which 
escape ? 

An animal attacked by a contagious disea.se of bacterial odgin is cured 
and thus obtains protection : what are its means of protection between 
the onset of the malady and the moment when this immunit}" is estab- 
lished ? In fact why does the cure take place ? 

Experiments upon the bacteriophagous microbe suggest the answer 
to these questions. 

The heterologous immunity produced by the bacteriophagous mi- 
crobe does not take the place of the homologous cellular immunity, for it 
hinctions at a time when the latter is not active ; the first is dominant 
the susceptible animal, the second in the resistant. 

3 - New Institutes lor Agricultural Experiment in Italy. — Strixgher. v., in agrkulturai 

.UU della R. Accadcmta dei Geor^ofiU, Series V, vol. XVIII, 2, pp. 64-82. Flo- expermeit- 

renoe, April 1921 (i). tation 

An account of the establishment during recent years of Institirtes 
for Agricultural Experiment, founded by various Agricultural Associa- 
tions and placed under the general suj>ervision of tlie Ministrv of Agri- 
kidture. 

The “ Stazione agraria sj)eriinentale " at Bari has been at work since 
Kitg : its main objectives are as follows : 

u) The scientific study of the special prolfiems of Agriculture in 
Southern Italy with particular reference to the a])plication of phvsics. 
chemist r}’ and biology thereto. 

h) Methods of protecting crops from vegetable and animal joests. 

c) The publication of practical information concerning crojjs and 
^I'sUicultural industries of siR^cial interest in Apulia. 

I'he State, Province. Municipality and Chamber of Commerce of Bar: 

contribute to the maintenance of the Institute with a total annual cou- 
hibiitioii of 93 (K)o lire. The local authorities pro^fided the building and 

: in addition the Ministry of Agriculture made a grant of 640 000 lire 
f“r mitral capital expenses. 


(s-j] 


H, Oct-Dec. 1919, No. 1074 {Ed). 
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The " Istitiito sperimentale di meccanica agraria " at Milan was opene- 
on ] ane lo, 1920 ; its chief di\ties, which are lx)th agricultural and industrial 
are the following : 

a) To carry out studies and trials of machines and machine-plai); 
used in agriculture, agricultural industries, soil improvement and irriga- 
tion either at the instigation of the Government or other Public Admin- 
istratiye Bodies, the request of manufacturers, etc., or on the direct 
initiative of the Institute. 

b] The preparation of tests and the collection and coordination 
essential elements in trials for juries at Competitions and Exhibitions 
agricultural machinery. 

laboratory and open air research wv^rk leading to conclusio: 
likely to be of assistance in the scientific and technical development 
machines and machine-plants for agricultural industries. 

d) The coordination of the work of the Institute with re.sults ol 
tained in similar institutions in other countries, by juries at Competitioi, 
and Exhibitions and by specialists, with reports thereon to the competer 
Ministries and to Institutions and other bodies interested. 

e) To give technical advice with regard to machines, plant and agri 
cultural industries. 


'i'he Ministry of Agriculture has made a grant of 100000 lire for in 
itial capital ex}:)etiditure and allows 50000 lire a^year for maintenaiKe 
the Province and Municipality of Milan each make grants of 10000 Im 
annually. It has however lo be recognized that, in order to carrs’ out 
its functions on the lines laid dowu, the Institute will require much lar-ipf 
subsidies and these are likely to be forthcoming. 

A Government Decree of June 8, ig'eo, e.stablished the " Istituto i-j-i 
zionale di genetica per la cerealicoltura Its duties are to conduct « 
periments to discover the best varieties of cereals for the different di>trict 
of Italy and to arrange for their distribution to the farmers. The Institiit 
will have a total sum of about 8 500 000 lire at its disposal. 

The Institute will have under its administrative and technical control 


^9 Phytoteclinical stations with trial and initial multiplication ])Io!i 
for Apulia, Sicily and Eatium (attached to the Institute) ; 

6) Local observation and trial plots ; 

c) IMultiplication plots ; 

d) Plots for the maintenance of pure seed lines with offices for diH 

tnbution attached ; ' 

e) A museum of genetics at Headcpiarters. 

. techmcal work of the " R. Stazione si>eiimentale di granicoltn.ra' 
at Kieti will l^e coordinated with that of the new Institute. 

The istituto di allevamento vegetale per la cerealicoltura ’’ was ori 

gmaJJy founded at the 'Sciiola superiore di Agraria " at Bologna and re 

cognize y e . inistiy of Agriculture on June 10, 1920, which assienedtf 

h,tE, T.r of tins Insti- 

tute are as follows : 
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1) Work for the improvement of the most important types of cereals 
»rown in Italy, particularly wheat and kindred varieties ; 

2) To bring about a more effective and complete employment of 
iriproved varieties : 

a) by encouraging and carrying out, in cooperation with local agri- 
:ultural associations and individual farmers, trials for the purpose of delimit- 
ing the most advantageous zone of culture for each variety ; 

h) by encouraging and directing as occasion arises the local seed 
production in each zone so that as a general rule each district may be in 
the position of raising on its own soil the means of reproducing the selected 
varieties which it requires ; 

3) To carr>^ out from time to time selective tests in an appropriate 
milieu, of common established varieties of cereals at the request, or on be- 
half, of a contributory agricultural association ; 

4) To complete the phjlotechnical studies of the pupils of the Higher 
Agricultural School of Bologna by means of an appropriate practical and 
experimental apprenticeship. 

The “ Stazione sperimentale di maiscoltura " was founded at Bergamo 
.tn .March 7, 1920, for the purpose of the improvement of maize culture and 
is mainly engaged on the following studies : 

a) The physiology of the maize plant ; 

b) Native and foreign varieties, selection and cro.ssing; 

c) The value of the main product (grain) from the point of view' of 
preservation, crushing and grinding, as food for men and cattle, industrial 
use (cake, alcohol, etc.) and as a marketable commodity ; 

//) The waste pniducts (stalks, straw, etc.) and how' to use them to 
best advantage ; 

e) The rotation systems best adapted to the cro]i, fertilizers, prepa- 
ration of the soil, .sowing and methods of cultivation, irrigation ; 

f) The main difficulties in, maize -culture and methods of control ; 

Means of preserving the crops, etc. 

A capital expenditure of 240 000 lire has been incurred and maintenance 
"ubsidies amount to 33 ooo lire. 

'riie station will a 1st) be in a position to deal wdth problems of selec- 
tion tor other cereals and es|)ecially for barleys for malting, and in addition 
experimental work on deterioration in maize wall lue imdertakeii. 

The “ Sbizione sperimentale di Risicoltura ” at Vercelli w'as started 
ill 1908, and reorganized in 1917. It derives an annual income of 39 600 lire 
in addition to the premises and land required for the special work under- 
taken which is as follows : 

^ 7 ) To initiate, encourage and control ext^eriments and demonstra- 
tions with the object of improving rice culture on a scientific basis so 
ss to increase the value of the crop both in quantity and quality and also 
to improve other irrigated crops growm in rotation with rice ; 

('1 To keep abreast of the economics of rice-culture both at home and 
jiiroad, ns a source of information and guidance to be communicated to 
‘^nners and other w’orkers concerned, for the l)enefit of Italian production ; 
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c) To make contributions to the solution of the hygienic and social 
problems connected with rice culture ; 

d) To make known by means of suitable peripatetic instruction the 
results of experimental and demonst rational work. 

Funds amounting to 3 800 000 lire have recently been made available 
for this station. 

The Experimental Station which was started at Eodi in 1871 was develo- 
ped in 1919 into the " Istituto sperimentale di Caseifido The main object 
of this Institute is to carr^^ out scientific and technological enquiries into 
questions related to milk and its derivatives with reference both to its use 
as a food sub.stance and also to the dairying industry in order to obtain 
predse and definite information. At the same time it will tindertake ex- 
periments of all kinds calculated to establish the best technical results conn 
bined with the greatest economic advantages, and encourage the dissem- 
ination of modern ideas on the science and technique of milk production 
py means of occasional courses of instruction, conferences and publications 
In addition to the half million lire allocated for capital expenditure, the 
Institute has a total annual subsidy of 50 000 lire. 

The “ Stazione sperimentale del freddo '' annexed to the “ R. Scuob 
superiore di x\gricoltura ” at Milan has been at w^ork since Julv i. ion. 
Its functions include : 

a) The examination, for purposes of comparison, of machinery, equip- 
ment and substances (especially n on-conductive) iLsed in the industry; 

b) The study of the application of artificial cliilling, especially aj 
regards the preservation of perishables and the treatment of agricultural 
produce ; 

c) Enquiries into means of transport in cold storage and their or*^a- 
nization from the point of view of food supply and problems of importa- 
tion and exportation. 

The Station has a total annual revenue of 18 000 lire together with a 
capital grant of 50 000 lire from the Ministry of Agriculture. 

Stazione di batteriologia agraria ” at Crema was instituted in 
1914 '‘iud deals with the following questions : 

a) The preparation and preserx^ation of forage : 
production^^ feeding of cattle from the point of \iew both of hygiene and 

c) The milk industry ; 

d) Tobacco culture; 

1 \ ‘>1 the textile industiv: 

? Jf and presen-ation of alcoholic bev-erages ; 

k) T^atmefrK vegetables and animal products : 

ireatnieut by organic fertilizers ; 

constituentr^^^^^^ reference to its productixrity and chemical 

lire and a maintenance of 30000 

similar contribution aI agricultural Associations makes a 

contnbution. As a result of the contributions by different Slate 

I3J 
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l)epartmeiits and local Associations the Station is now definitely established 
and is about to spend 800 000 to 900 000 lire on the purchase of a farm with 
stallage for 50 to 60 cattle. 

The “ Stazione sperinientale di pollicoltura " at Rovigo was opened 
on June 28, 1917* The land and buildings and certain grants are pro\dded 
by the Local Authorities and in addition the State made a contribution of 
40 000 life for initial expenditure and allows an annual grant of 25 000 
lire. The scope of this Institution includes : 

a) T 4 ie improvement of the most suitable breeds of birds, both lo- 
cal and imported, by means of crossing and selection ; 

5 ) The comparative study and the choice of breeds gi\dng the best 
results as regard food value and egg production ; 

c) The study of the most scientific and economical methods of 
breeding"'; 

d) The study of the diseases of poultry and the best mean's of preven- 
tion and cure ; 

e) Instruction and propaganda by means of short courses at the 
Institute, conferences and practical leaflets. 

/) All other forms of work and study, instructional and experimental, 
contributory to the economic development of poultry farming in Italy. 
Additional funds are to be allocated to the Institute by the Ministry of 
Agriculture. 

Adequate grants have also been made to the following — the La- 
boratories of Agricultural Chemistr>' at the R. Scuola Superiore di Apicol- 
tiira at Milan and the R. Scuola superiore di Agricoltura at Portici ; the 
halKoratorv' of Chemical Agricultural Technology at the “ R. Istituto 
Siqxuiore agrario sioerimentale ” at Penvgia, the Laboratory of Agricultural 
Che mist at the R. Scuola superiore di agricoltura " at Pisa and the 
independent Laboratories at Forli and Udine. 

In brief the Italian Covernnrent has, during the economic and finan- 
cial crisis following on the war, made a liberal and comprehensive provision 
ior Agricultural Experiment similar to that made whetr the first Institu- 
tes f(u experimental work in Agriculture were founded in Italy during the 
peridd from 1870 to 1872. 

4 - Third InternalioDal Congress of Household Economy Instruction, Paris, April 1922. 

The International Federation for the developnient of Domestic Economy 
Teaching, which has its central Office at Fribourg (Switzerland), decided 
to hold in Paris, from the i8th to the 21st of April a 3rd International 
Congress of Household Economy Inst motion with an Exhibition of equip- 
^^ent, material and methods. The two pre\’ious Congresses were held at 
Fnbonrg in igo8 and at Ghent in 1913. 

A National French Committee l>een formed in Paris for the local 
organization of this Congress with M. Champetier de Ribes as Chairman 

an otfice at 23 Rue Bertrand. 

The following are the subjects for disci^ssinn at the Congress. 




EXHIBmOSS, 

HBETIXGS, 

CONTEREXCES 



CONFERENCES 


General Scope: Organization, science and means of simplification oi 
household work. 

First Seetion. 

General posmoN of household economy instruction. 


1) Hotisekold Economy Instruction in different Countries since the Ghent 

Congress. 

A. Position immediately before the war, 

B. Position during the war. 

Increased activity of women in national life through replacing mea 
called up for military sendee. Obsen^ations made under these 
headings. 

a) How have Household Economy Schools been carried on and worked 
during the War? 

h) Have they been subsidized by the State or Municipality ? 

c) How hiu'e Household Kconomy Schools adapted themselves to 
the special conditions and what special sendees have they rendered, 
both national and local ? 

(?) How far have members of the staff assisted in making gOod the 
shortage in food and fuel during the war ? 

e) Have the respective Governments and bocal Authorities appreciat- 
ed the sendees rendered and in what form has appreciation beer 
expressed ? — General results — marked development of w'O men's 
sphere in political, economic and social life. 

C. Position at present lime. 

General reconstruction. — The part of woman and of Household 
Economy Instruction (from the point of view of the simplification 
of household work). 

2) Household Economy Instruction in the Primary School. 

How and when should Household Kconomy Instruction be giver 
to girls in the .Primary School ? 

Is any form of special ec^uipment necessaiy for this Instruction in the 
Schools in which it is provided ? 

If so, what should it be for town and country schools respective! v ' 

3) Household Economy Instruction as an integral formative element in tlu 

education and instruction of young girls of all classes. 

Should Household Economy Instruction be compulsory in Giris' Sec- 
ondary Schools ? 

How and when should Household liconomy Instruction be given in 

Girls' Secondary Schools ? 

Should each School be s^^ecially etjuipped for this Instruction ? 

What should be the equipment for Town and Country Schools respec- 
tively ? 


iiousenoid Pxonomy Instruction for boys. 

4) Correlation of Household Economy Instruction xviih home education, 

r ^aake parents appreciate the value of this Instruction 

5 ) Correlation with Technical Education. 
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■)) Professional Training for Household Economy Teaching. 

a) How should courses for the scientific training of Teachers of House- 
hold-Economy be organized ? 

b) The importance of establishing a definite Teaching Service for 
Household Economy. 

r) The Pedagogy of Household Science. Should the instruction be 
individual, in classes with definite lessons 01 imder the general 
direction of the Teacher. 

d) What should be the equipment for Household Economy Instruc- 
tion in professional Training Colleges? 

Cf The careers and prospects of Students in Household Economy 
Training Colleges? 

j) Inspection of Household Economy Teaching. ~ Duties of the Inspec- 
torate. 

Second Soction. 

Technical instruction in hoi'sehold science. 

8) Rural Household Economy I^chools. 

Ways and means of making Household Economy Instruction really 
effecti\’e in rural areas. 

qi Household Economy Instruction after the School age. 

Civic duties of young girls. — Peripatetic Teaching. Child nurture. 

ic) Technical training of domestic servants in the family {u'ith compulsory 
examination) . 

Present trend in direction of professionalism. 

11) Inspection of Technical Instruction in Household Science. 

Third Section. 

Scientific questions connected with h<x'sehold economy. 

12) Household Science at the University. 

Introduction of questions relating to Household Science into the re- 
search work in University laboratories. 

13) To w'hai extent can Household Economy Schools assist in social betterment 

from the point of view of Class Housing, Food, Infant Hy- 

giene, Cooperative Purchase ami Consumption, High Prices and Adul- 
teration ? 


The general notice of the Congress is accompanied by an extract from 
the Bulletin of the Swiss Union of Technical and Household Economy Mis- 
ty esses, No. 4, Eriboiirg, April 15, 1921, setting out the resolutions of 
the Congresses at Fribourg {190S) and at Ghent (1913) and dealing with the 
main (piestions on the Agenda for the Paris Congress. This extract may 
summarized as follows : 

Household Economy Instruction in general.- — As regards 
the pl-ace of woman and of Household Economy Instmction (as making 

[<] 
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for the simplification of household work) the School should lay stress on 
the main lines to be followed and on the detailed organization of the work, 
showing how the various small actions in each branch can be distinguished 
and arranged in orderly sequence. 

Household Economy Instruciion in the Primary School — Pupils 
must have the requisite development of intelligence and adequate elemen- 
tary' inslmction. Organization must be based on local requirements and tlie 
special needs of each group of pupils. 

The pupil should be instructed in the keeping of household account.s ; 
in the country^ she should also be given a knowledge of the farm accounts 
which she will have to keep as mother of the family. At the same time 
she should have practice in making a ready reckoning of the net cost and 
nutritive value lx)th of each dish and of each meal. 

Household Economy work should not merely be grounded on knowIedii;e 
derived from natural science courses, but practical household work should 
provide innumerable opportunities for the verification of scientific law'C 
and incidental instniction in chemistry and plu'sics. 

Ideas on art should be suggested by the utensils, etc. in common u.^e 
and the pupil taught to appreciate their beauty as well as the beauty of 
simple forms of ornament. 

The equipment of a Household Plconomy vSchool, whether in town or 
country'-, should as far as possible reproduce the home conditions of the ma- 
jority of the pupils. The scheme of work and of the cookery course especi- 
ally should be the main consideration. The school, even when in a tovn 
should give the pupil an idea of the economic and social importance of, 
the cultivation of flowers and vegetables, and for puqroses of experiment 
and practical work there should be a garden attached. 

Household Economy histruciion as an integral formative element in the 
education and instniction of young girls of all classes. ~ Household Eco- 
nomy Instruction for persons above the School age should be given to 
girls who remain at school after the elemeiitaiy^ school period (in secondary 
or higher schools, special and technical). It is a matter of importance that 
the subject .should be included in the examinatioiis which confer a certificate 
of capacity for Elementary vScliool Teaching. It i.s desirable that it should 
be made a compulsorc^ subject with .such variations as the particular cir- 
cumstances of each country may rerpiire. 

Correlation of Household Economy Insiruction ivith home educalion. 
— The home ought to assist the leachijig by encoiiragijig regular attcji- 
dance and providing opportunities for the pupils to put into practice the 
le.ssons leanit at school. In order to iw]nilari2e Household Economy In- 
struction Parents meetings should be held and demonstration courses 
for working class women given. The Hoii.sehold Economy School should 
impart healthy ideas on the facts of life and inspire enthusiasm for simple 
tasks. 

Correlation with Technical Education. - The geometric svstem (ba^ed 
on personal measurements) should be adopted in instruction in cuttius, 
out and dress-making. 
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Projessioml Training for Household Economy Instruciion. — Instmc* 
tion should be given only by a mistress trained in a special Training College. 
Admission to such a college should be confined to girls who have obtained 
the elementary School Teachers' certificate or its equivalent and the rain- 
imuni duration of the course should be for a year. The course should in- 
clude instruction in Science (physics, chemistry, natural history) limited 
to its application to household work and in so far as it tends to make the 
students discover the rationale of the various processes included in their 
work. Rudiments of medical knowledge (hygiene, physiology and practical 
medicine) should be taught simultaneously in connection with discussions 
on the chief bodily organs and their functions. The more general instruc- 
tion should be given by the staff, certain branches, .such as child nurture 
and hygiene (human and animal) being entrusted to specialists. 

The following methods for providing the teachers with the means of 
improving their knowledge are suggested : conferences or study circles ; 
repeater or special courses : technical libraries. Criticism lessons also 
serve a very useful purfxjse. 

The instniction both theoretical md practical, should be in groups 
and at the end of the course an examination should be held. The house 
work should be carried out, entirely if p(»ssible, by the students in training 
with the help of children in the last two years of the elementary school, 
working in groups under the orders of the students resixmsihle and the ge- 
neral direction of the Principal in cliarge of the Household Economy In- 
.stmetion. All the housework of the school which has educative value 
(maintenance of cleanliness and order, orderly and tasteful ai-rangement of 
furniture, general control of the work and conduct of the child reir) should 
be entrusted to the students themselves and carried out by them under the 
strict and regular control of the teaching staff. 

The Household Economy Teachers' Training College can be more or 
less agricultural in character according to the si)ecial needs of particular 
countries. 

TkchN'ICai, Instruction* in Household Economy. — The House- 
hold Economy School can be exiJected to ser^’e to some extent as a bene- 
bcial influence in connection with mral depopulation and rural problems 
in general by giving women a high conception of their function, both social 
and occupational, as heads of tlie farm household. 

Continuation School work sliould meet the needs of n) young girls on 
leaving the Elementary School ; b) wage-eaniing women such ns domestic 
servants, factory and work-room hands, shop-girls, clerks, etc. 

It is to be hoped tliat employers of labour will be willing to allow’ a 
Household Econo nu’ Class to be formed in their factories or workshops 
the benefit of their young women workers or that at least they will grant 
full facilities to their women workers and clerks to attend local classes. 

Peripatetic courses should be given where it is not ix»ssible to have a 
P^niianent school. 

SeilixTlFIC QUESTIONS CONNECl'ED WITH HOUSEHOLD ECONO>[V. — 
Houseiiold Economy Schools can help in social betterment from the ]x>int 
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of view of Working Class Housing, Food, Infant Hygiene, Cooperative Pur- 
chase and Consumption, High Prices and Adulteration. The subjects of 
Instruction will include, rational feeding and vegetanan c^kery ; tte cam- 
paign against Alcoholism, Tuberculosis and Infant Mortality ; how to mar- 

ket ; social and charitable work. • • i j j 

Finally among resolutions of a general character is included one urg- 
ing that in all countries where Household Economy Teaching is left to 
private initiative, there should be a federation of Committes, each pre- 
serving its own indiinduality, in order that the work and the benefits to 
be derived from it may enjoy the stimulus of concerted action. 


CROPS AND CULTIVATION 

, - Information Concerning the Amazon Region, Brazil - Ce Cointe. n., in Kc,i,t„ 
Commercial. hUurlrial c .Uncola do Pan,, Yw i.i, PP- 4i4-l-’9, 9. Mem 

(Para), December 19 -'^- 

The immense basin of the Amazon, the typical region of Hevea bra- 
siliensis, offers boundless sources of wealth to the planter and timber- 
merchant, bnt the adequate working of these vast forests depends upon 
two factors, a sufficient supply of labour and the skilled direction of experts 
in woodcraft. The colonisation of this territory is hindered by the clim- 
atic conditions, but their importance is often exaggerated. It must 
not be forgotten that the distribution of meteorological values differs 
cx)iisiderably in the various sections of this vast region. Hence side be- 
side with depopulated zones, where marsh fevers are rife, wide tracts of 
country are found which owing to the healthy climate are a pleasant dwell- 
ing-place even for the European settler. 

The author gives an account of his study of the climate of the Ama- 
zon region, basing his remarks chiefly on data collected in the distrietb 
of Belem, Obidos and Manaos. 

Temperature of the atk. — The thermometric observations natur- 
ally give very different results according to the localities where they ha\'e 
been made. It is however noticeable that, generally si^eaking owing to 
the slope of the Amazon basin tow^ards the Atlantic coast, the Blast and 
North wind.s find their way unhindered into and sweep right through 
the valley, and the great evaporation they produce on coming into con 
tact with the damp forest growth, largely tends to prevent an}' excessive 
rise in temperature ; on the lower Amazon, the average annual tempera- 
ture is never above 28*^ C. 

In the town of Belem (Para), uninterrupted observations have beer, 
made at the Goeldi Museum for twelve and a half years ; similar meteorolo- 
gical work was done in 1897 at the Secretariat of Public Works and at the 
Lanro Sodre Institute ; the general average readings recorded (in centi- 
grade degrees) were as follows : January, 25.9 — Bebruary, 25.3 —* March, 
25.9 — April, 35.9 — May, 26.1 — June, 26.3 — Jidy, 26.4 — August, 20.3 

— Septeiid)er, 26.6 — October, 26,8 — Noveml:)er, 26.8 — December, 2O.4 

— annual average 26.2. 
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The monthly means for 3 % years of observations in the town of 
(jhidos (Para), on the Amazon, about 900 km, above Belem are as follows : 
January, 27.09. — February, 26.55 — March, 26.43 ~ April, 26.17 ~ 
May, 26.25 — June, 26.02 ~ JrUy, 26.62 — August, 27.67 — Septem- 
ber, -28.05 — October, 28.44 November, 29.04 — December, 27.70 
- annual average 27.17. 

In the town of Manaos (Amazon) situated on the Rio Negro, a tribu- 
tary of the Amazon 1574 km. above Belem, the thermometer readings are 
as follows : average annual temperature 26.8® C — maximum temperature 
(October 27, 1902) 37.5° C. — minimum temperature (April 28, 1902, 
iS.8^ C — annual absolute deviation 18.70C. 

Thus, at any rate in the lower and middle valley, the weather is char- 
acterised by constant high temperatures with regular and slight variations. 
'I'he variations, at Belem are in direct relation with the rainfall. In 
February which is the wettest month, the temperature is lowest, and No- 
vember, the driest month, is also the hottest. 

At Obidos and Manaos, the minimum temperature is registered in 
ilay-June, the thermometer falling through the influence of the fria- 
genis ”, cold winds that rush down from the Andes. Here again however 
the greatest heat comes in November, the mouth of least rainfall. 

As one leaves the river -banks and ascends the course of the tributa- 
ries. the heat decreases, and the difference between the day and the night 
temperature increases. 

At 100 km. to the north of Obidos on the Ariramba plateaux, at an 
altitude of 280 m. , the heat is already tempered by the drier air and strong 
ventilation from the north-east. Further north again on ascending ter- 
race by terrace, the great amphitheatre that rises perpendicularly from 
the river, the traveller finds a temperate climate in Brazilian Guiana, 
which with its fine natural pastures would offer every advantage to the 
colonist, were it not that the waterfalls interrupting the course of its rivers, 
and the total lack of roads, render all access to the country ver\’ difficult. 
The upper part of the basin of the southern tributaries (Juma, Purus, 
Madeira), is swept at certain times of the year (from March to June) by 
intermittent violent winds (southw’est) coming from the Cordilleras 
nliich are still co veered with snow.. These winds are known as ” Sur ”, 
or ” Friagem ”, and produce a sudden fall in the temperature. According 
to the author, on the Madidi, a tributary of the river Beni {Upper Madeira), 
in Bolivia, the thenuoineter drops in a few hours from 38*^0 to ll^C. 
Owing to the sudden low'ering of the temperature, the atmosphere becomes 
i'aturated with moisture and a thick fog obscures the sun and extends 
o^er the district. The ” Friagem” wind arises on calm hot days, shortly 
niter the sun has ])assed the meridian, and is preceded by a fall of the ba- 
rometer (5 to 6 mm.). The wind blows for 3 to 8 days. 

The effects of the Friagem can be felt though to a very limited extent 
fni as Ovidos and Manaos. 

Tkmpkrature ok the soil. — At Belem the soil temperature, at 
I metre l:)elow the surface, varies from 26° C. to 28. C Fnim observa- 
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tions made at the Lauro Sodre Institute (from 1904-1907), the annual aver- 
age temperature is 27. 45 ^ ^ depth of 3^* cm. the average is 27.91® C. 

Rainfall and fogs. — The changes of temperature are not suffici- 
ently marked to make it possible to divdde the year into seasons. There 
are however two distinct periods, the rainy and the dry. The North- 
Kast Trade Winds passing over vast ocean tracts heated by the tropical 
sun, carr>^ periodically into the basin of the Amazon enormous masses 
of water-vapour which ascend the valleys as far as the eastern ramparts 
of the Corderillas. 

The sky is rarely clear, being usually greyish-blue and the horizon 
is veiled by thick fogs. The average nebulosity is 5,35 at Obidos, 6.3 
at Manaos and 5.3 at Belem. In the latter town, it is 6.9 during the rainy 
season (January- April) and 3,6 during the dry (August to November). 

At Belem, the so called dry period is only relatively dry for more 
or less rain falls throughout the year according to the seasons. The rains 
begin at the end of December, and attain their maximum from January 
to April; the winter, as the rainy sea.son is called, finishes in August, 
The driest summer months are September, October and November. 

All the country to the east of Gurupa, which includes the '' furos ’ 
district, the great part of the “ island zone, the south and south ea.st 
of Mara jo and the right bank of the Para as far as the coast, have the 
general climatic conditions of the Tocantin zone though slightly modified 
by the vicinity of the ocean. 

From the observations made from 1894 to 1911, at the Museum, at 
Belem, the rainfall in that town is distributed as shown by Table I. 


Table I. — Rainjall Disirihuiion at Belem from 1894 to 1911. 


January . 
Febniary 
ilarch 
April . . 
May. . . 
June . 
July. - . 
.\ugust • 
Septemljer 
October . 
November. 
December 


j<;6 mm wet ilay'^ 

pin .1 2(y " » 


2 til ' 

105 22 

1 6(> 

1 I [) •> 16 

8- < i6 

80 » 15 

64 ^ i 3 

J V’ 2 n 


Totals 


: 4 8 m 111 . 2^2 wet days 


The relative humidity of the air is alwavs very liigli ; the 10 years 
average bemg : January, 92.3 - Februaiy3 93.08 - March, 02.5 - 

w' 7 ~ 86-1 - August, 86.r - 

September, 85.2 - October, 84.2 - November, 85 - December, 87.6 
- Annual average 88.3. 
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Table II. — Rainfall Distribution at Obidos. 


Relative 

Amount io mm. Wet days humidity 

Jauuary. 12^.3 21. 8 80.76 

rtbmary 173. 2 20.2 81.25 

ilarch 316^ 21.6 84.74 

225 23 85.34 

155.1 18,6 83.69 

93.8 12,6 79.33 

• 49.3 7 73.66 

August £4 ^ 4 3 69.26 

September. 63 5 3 go . 

October. 67 - 5 00 

November 77 52 62.49 

December. 113.3 12.7 78.77 

'■i'oUits . . . I551.3 IJ7.1 T«.*« 


At Macapa on the northern bank of the estuaiA' of the Amazon, the 
rainy season, which lasts for 8 months is clearly marked off from the dry 
season lasting for 4 months during which almost absolute drought prevails. 

The same division of the year is met with on ascending the lower 
course of the great river, but the rainy season is reduced to 6 months and 
the amount of rainfall is correspondingly diminished. Table II gives 
the results of the observations made at Obidos during 4 ^ years. 

On the lower course of the Amazon, the Xorth-east wind {“ vento 
i^eral ), brings the dry weather and the west and the south-west wind 
{‘‘vento de cima ”), bring the rain. 

At Manaos almost the same conditions are to be observed as at Obi- 
dos. The averages for five years are given in Table III. 

Travelling from Manaos towards the interior of the basin the relati\ e 
humidity is* observed to increase, until the saturation point is reached, 
and condensation takes place owing to the coimtless streams, lakes and 
swamps that cover this region. At Porto \'e]ho on the liver Madeiia, 
the rainfall already amounts to 2640 mm., distributed as follows : January, 
373.8. - Febma^>^ 338.8 - March, 330.2 -- April, 255 - May, i39’2 
— June, 53.8 July, 17.8 — Angast, 34 — September, 142.2 — Oc- 
tober, 240 - November, 328.1 - Decemlier. 3S6.8. 

On ascending the course of the Purus, the climate becomes continually 
damper and the rainfall increases ; the amoimt of water falling annually 
at Tefe is already double that falling at Obidos; at Pebas. the rainy 
reason lasts nearly the whole year. From this point however the rain- 
continues to diminish ; at Iquitos (PeTu), the average temperature is 
4 8. the relative humidity 83, and the total rainfall 2S40 mm. ; August 
IS the driest month. Finally Cordillera de los Andes, the Western lx>un- 
tkuy of the basin is reached ; there the. large masses of water vapour which 
pass up the great river valley from the Atlantic Ocean are condensed in 
the form of the rain that incessantly beats upon the eastern slopes of the 
mountain chain and the snows that cover its lofty summits. This con- 
densation is so complete, that almost absolute <lryness’ prevails on the 
miier side of the ctesf on the Pacific slope. 


[*] 
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Other Meteorolo^iiical Phenomena, — In spite of the excessive humidity 
fogs are somewhat rare owing to the constantly high temperatures ; thej 
are however occasionally to be seen in the early morning in April and Mav 
Little dew falls on the deforested land of the lower reaches of the river 
but hea\^^ dews are common in the interior of the country. Violent hur- 
ricanes and sudden gusts of wind are of rare occurrence. The atmospheric 
pressure like the temperature is subject to slight and regular variations ■ 
it attains its maximum in the morning and diminishes progressively dur- 
ing the day. 


Tabi.i 5 III. — Distribution of Rain jail at Manaos. 


January 

Februan' 

March 

April 

iray 

J unc . 

July 

August 

September 

October 

Xovember 

December , 

'lotala 


Amount in 
mm. 

Wet (iays 

Relative 

humidity 

^ p) 


tS2 

,r|S 

2n 


-i6 

I'.t.b 

«3 


J3.6 

82 


14.6 

82 

ri 

4 

77 

Sn 

4.fi 

7(> 



74 


/- 

73 

l.i 


7~ 


lu.j 

71 



78 



77-6 


The degree to which the Amazon climate is healthy depends larcrel- 
upon all the factors discussed above and ^^aries considerably in differed 
parts of the immense region. The climate is distinctly unhealthy in tli* 
interior, but continues to improve in the riverine zone of the middle aiii 
lower portion of the great river (r). 


6 - Muence of Climate on the Fixity of Hybrids from the Standpoint of theSe 
grcgation of Characters in the Second Generation. — See No. -o of ihi? ft. ife 


cultivation v 'll P^ogrca.-ive draininj' of the inleiior (sertio) auti svstcinalk 

t t rj ‘he disapnearanee of the swamps aod in const', m'W 

Lzi l a tTrr, J 0( 

*t « of Ts , “5. ‘1“^ dtetriet of Belem - in the low-lvins 

dtstnet of the estor,' of the Pam - - now enjoys a very healthy climate owin« lo tbt 

'r ,ner jot ri'pem..,' 

mosquitoes, (i'.r.) “ ™''lo CBt.'s), which has completely freed the town from 
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7 ~ Researehes on the Speclflc Gravity oC Certain Soli Constituents from the Point &oa phtsic» 
of View of the Fineness of the Soil Particles. — nolte, o. (i^andwirtschaftuche Ver- 

■iuchsstatiou zu Braunschweig), in Internationale MiUcilutigen fur Bodenkuiuie, Vol. XI, 

Parts 3*4, pp. 117-118- Berlin, 1921- 

In theory it might be expected that the finer a body is, the less should 
be its specific gravity and this has again been proved by the author as 
regards certain typical soil constituents. He determined, with the help 
of a pycnometer, at 17-19P C, the specific gravity of fractions separated 
by mechanical analysis, estimating their density when air- dried at lOO" C, 
and calcined, as compared with the specific gravity of water at 4° C. By 
this means as regards the precipitated silicic acid and kaolin, perceptible 
differences were found between the specific gravity of the fraction tha 
was precipitated in' less than 24 hours, and the fraction deposited subse- 
quently ; these diffeiences showed themselves at the 2nd and even the 
1st decimal place. On the other hand, in determining the chemical com- 
position of fractions of a stiff clay deposited in 24 hours, and after this 
time had elapsed, it was found that not only some of the colloidal portion 
remained in suspension, but also that there were great differences in their 
composition ; thus the silica fell from 56.45 to 53.2 and 53.1 % ; the alumina 
rose from 37.26 to 40.9 and 42.0 % ; and the sesquioxide of iron from 
1.IS4 to 2.3 and 2,5 % ; the amount of lime, magnesium, and sodium va- 
ried ; on the other hand, the potassium content increased considcrabl^q 
from 0.24 to 0.8 and 1.2 % ; oxide of titrvninm was only present in the 
intermediate fraction. The variation of the specific gravity of the portions 
obtained by means of more fractional deposition is characteristic, as is 
seen from the following Table : 


Spe(.Uie Gravity 

Before 

Fractwi 

Aftir 

m jirecipitated 

-\tier 

.titer 

After 

100 seconds 

100 seconds 

15 min. - 

hours 

:?4 hours 

Expressed In relation to air 

drk',1 material , - 4^7 

2.470 

2.492 

2.482 

2-317 

Expre.'C€d ill relation to mat- 

trial dried at 100“ C .... 2.626 

2 613 

2.640 

2.63S 

2.497 

I!xpre:>sed ia relation to c-dlc- 

ined material ....... 3-317 

3 115 

3-017 

3,048 

3.008 


This shows, that there is a considerable difference l>etween the finer 
particles and the coarser ones, which do not varv" perceptibly. 

8 Effect of Temparature Upon the Absorbent Properties of Soils. ~ stoch ek, in 

‘ ‘•ml'tes rendus de I' Academic des Sruotce^s, Vol. 173, NO. 17, iip. 70 - 73 ,v naris, tOcto- 
■'(■ r J021. 

Agricultural soils experience great variations ot temperature. In 
the neighbourhood of Paris the difference l>etween the monthly averages 
the '•ame soil in July and January has been found to amomit to 24.4° C 

[ 1 - 8 ] 
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.U the surface and to 19.30 C at a depth of 0.25 m, (Fiammamon). Dr 
GaspariN' found a difference of 30 C at Orange. 

The author wi'^hed to ascertain whether such variations had any 
effect upon the soirs power of axing certain fertilising substances. He 
selected 4 soils differing in composition and studied their capability of 
absorbing sulphate of ammonium at o® i 6 p C, 35Q C and 350 C- 

The experiment was carried out as follows : an amount of soil equiva- 
lent in weight to 100 gm. of drv soil was introduced into a flask, together 
with a total volume of 250 cc. of a very diluted solution of ammonium sul- 
phate. The flask, which was kept in a fiath at a constant temperature, 
was well shaken at the beginning and was afterwards shaken every 15 mi- 
nutes for I hour. In order to clarify the solution, the flasks w^ere left for 3 
hours in the bath at the same temperature. A portion of the clear liquid 
was decanted and the ammonium present determined by distillation ir, 
the presence of luagnesiiinu ffroni the result obtained, the amount of 
ainmoniiun fixed by the soil is estimated. 

The total results are given in a Table from the study of which the 
following conclusions can be drawn : 

ij The absorbent piwer always increased with the concentratioi; 
of the solutions. This confirms an already well-known fact. 

2) Under the conditions of the experiment, the absorbent power 
was sometimes negative (that is to say, the soil gave up some of the am- 
moniam to the solution), or even sank to zero (when the solution conLiined 
the same amount of ammonia as the given soils). This occurred, within 
the limits of the temperatures studied, in the case of the first three sojh 
wath a 0.02/1000 solutimi, and in the fourth (garden mould), wath a 
o.oS/rooo solutimi, 

3) All the soils ga\'e up ammonium to the distilled water (as was to 
be expected), anrl the amount yielded increased as the tenq^eratures ro.se 

4) The absorbent jinwer of the soil, as regards sulphate of ammonium 
decreased wdien the temperature w^as raised. 

5) At tein|)eratures that easily occur in soils, some are able to yield 
up their ammonium to 0.02/1000 and stronger solutions. These yiih 
are not very poor in animoniuni, and may have received a dressing ol 
ammoniacal fertilisers. In certain circumstances, the amount of aiii- 
monium removed from the .soil (without even being con verted in to nit rate;, 
by the percolating rain-water is perliaps larger than is generally sup- 
posed. 

The opinion is gradually gaining groimd that soil solutions, in spit? 
of their low content in fertilising suhstance.s, exercise a great influence lip'll! 
plant nutrition, These solutions, as is .seen from what luis already l>eeti 
said, are richest in animoniuni at the warmest periods, which is just when 
plant growth is most active ; hence we may suppose that some correlation 
exixts between the two phenomena, 

y - Relation between the Nitrogen Content of the Soil and the Yield of Indigo in 
India. — See Xa, 5,, of this Rmru. 
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10 - Taungya” CulUvation in the Shan States, Burma» and Methods of Soil Treat- atethods 

nient Recoinnended. — Thompstone, E. (Deputy Director of Agriculture, Burma), in op 

Thf A^rictiltural Journal of India, Vol. XVI, and Pt. 3, pp. 251-264, Pt. 4, p, 396-405. cultivation 

Calcutta, May- June 1921. 

The "taungya" system of cultivation as practised in the Shan States, 

Burma, and elsewhere, has been the subject of official investigation 
for many years, chiefly on account of the enormous amount of damage done 
to forest areas and the heavy dest met ions of timber. The system in- 
cludes the cutting down of the jungle growing on the hillside, lopping off 
any branches of the trees and heaping these up with the brushwood, etc. 
round the stumps and then firing the whole. This operation takes place 
during the dry weather (February to May). Subsequent cultivation 
depends upon the slope of the ground and often the use of a hoc is the only 
impk nient possible on the steep hillside. 

After burning, the heaps are allowed to cool and if the crop grown is 
ydatoes, the setts are planted in mounds from i to 3 setts- in each ; for 
jther crops the heaps are spread by hand and the seed is sown broadcast. 

J'he principal crops grown in the Myelat are paddy and potatoes with an 
u’casional crop of sesamum. Other crops grown are maize, ginger, ground- 
uits, sweet potatoes, gourds, opium, cotton and several kinds of beans. 

The land is cultivated from i to 3 years (rarely 4) and then allowed 
:o lie fallow for a considerable period. The actual “ taungya ” process 
s varied somewhat according to locality, conditions of fuel supply, etc. 

The cultivator often attributes the success of his “ taungy'a ” crop 
to the destmetion by fire of insects and fungi, and his failure after 2 or 3 
years, to the return of these pests. However, investigations have shown 
that the probable eflect produced can be traced as follows : — The young 
crop first makes use of the ammonia directly produced by the heat and 
later of that produced by the increasing numl>er of bacteria. This contin- 
ues till the crop is harvested, after which the production of ammonia is 
lessened by its accumulation (which checks the activities of the kicteria) 

111 the soil, and later by the diynng of the soil which will eventually arrest 
the ])rocess and check the multiplication of both classes of micro-organisms 
for the period of the dry season. At the break of the second rains the soil 
bacteria still retain the upper kind, but before the season’s crop has been 
harvested the destmetive organisms are rapidly gaining ascendancy, and 
before tlie drs’ season again comes round, the increase is marked, at the 
expense of bacteria. Once the original state of ecpulibrium is fully estab- 
lished lietween the two classes of organisms, the effect of the burning will 
:have disappeared and the soil will have returned to its previous natural 
state, which on account of its poverty in lime and organic matter will en- 
hafi unprofitable crop production over verx" large areas. 

ilie results of practical field experiments strongly support this theory, 
tlie ultimate aim of all “ taungya ” investigations has been to bring 
under |>ermanent cultivation, to put a stop to this destmetive method 
i^dthus to induce the jieople to settle down on holdings of reasonable size 
'Vith cnnseipient substantial benefit to the country'. 

[«•] 
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Results obtained at Yawighive and Hsumbsai (Burma) suggest a simple 
and practical solution of the problem and the author here describes in 
detail a few typical cases. 

There are obviously two ready substitutes for the heat (i) now being 
so laboriously applied, viz. lime and organic manures, small dressings of 
either have given more productive results and seem to be more lasting in 
their power than an ordinary " taungya ” burning. The following exam- 
ples demonstrate this fact : — The average increase in wheat yield on 
land to which lime was applied at the rate of Oooo lb. per acre, amounted 
to 273 lb. per acre (120 %) on land that had been cultivated for one year 
without previous burning, and an increase of 3440 lb. per acre of maize 
is reported on old “ taungya " land. Corresponding results were obtained 
with P/iaseo/us P. ca/caraiits^ Cajanns indicus, Cicer aruiimm 

Polygomm Fa^opyrum, etc. 

As regards organic mani^, in every case so far tried, the beneBt 
derived from rui burnt manure proved to be greater than that brought about 
by burning an equal quantity of manure. The following figures show 
also the advantage of planting potatoes in drills. 



Yield of tubers Yield of grain 

Ib. ix,r acre lb. per acre 


i9i9-.>o. Iti drills . . . Manure unbumt ; g52o 

» » ■ . • Manure burnt . . i 6 g 6 o 

* ... No manure . . , 2800 

Hill method. . Manure uubumt | ^000 

” » . . Manure burnt . , :>£- 


1200 

900 

nil 


These results were obtained without the aid of lime, but a combinafio. 

n i n (Wme had been ap. 

plied 2 }edrs previously, 5000 lb. jier acre). 


Yield of potato tubers 
lb. pi;r acre 


Yield of grain 
lb. per acre 


Manure and lime . . . 
» (witliout lime) 


8780 

O160 


i960 

320 


ni«lavH.ole neither lime nor 

rotations and tTm ' tWr jdelds by good cultivation awl 

'nirir r"-T' success, 

combined'witli a nroTvr n'^nuring and good cultivation, 

* ^ ''•’t^tion can make continuous cultivation 


(i) .See if. Jot 

['») 


(FJ.) 
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'^iich more profitable than the present methods of shifting from place to 
[place. The natnral advantages for agriculture and the evident future pos- 
yhilities for the Shan States make the need fr>r experimentation extremely 
jimportant. 

^x^^riments in Liming in the United States and in Canada. — i. itaktukll, b. l , 

laming with High-MagiKsium Versus High-Calcium LiineSj in A:ricnltund F.xpcnment 
^Uition of the Rhodes IsUind Shite Colic e, Bulktin pp. rt>. Kingston; K. I.,May 1021. 
— II. McCall, A. (>., The Comparative Value of Diffcient Fonns of I.imc, in The Cni- 
versity of Maryltnui A^jicuUurul Experitnent Slution Bitlleiin 242, ])p. i=)7-i(>6. College 
Fark, M. D., January loar. — III. Shutt F. S. (Dominion CheniisD, Tame iu Agricul- 
ture, in Dominion of Catuidu, Department of Ai^ricitUiire, Dominion Experimental Farms, 
iHviston of Chemistry, Bulletin Ho, pp. 16, revised. OUaw’a, Ont., May 
I. — Experiments to determine the liming effects of high calcium and 
bigh magnesium limestones, as well as of their burned and hydrated products. 

The tests were carried out on permanent experiment plots of silt loam 
wliieh were ploughed in 1893, and cropped with maize until -1899, after 
wliich various crops were grown till 1909, when the present experiments 
were begxm. No lime, manure (jt fertiliser had been previously used. Tlie 
first application of lime was made in 1909-1910, the amoimt used being 
suflicient to neutralise the same quantity of acid. The second and third 
applications of lime were made in 1914 and 1916. The latter completed 
the neutralisation of the soil acidity when, judging from the influence of 
tlie carbonated water, the speed of reaction of the limes would decrease 
in the following order ; Magnesic hydrate, calcic hydrate, calcic limestone, 
magnesic liniestoiie. From 1909 to 1921, the crops were mixed ; hay, 
maize, potatoes, etc. No farm manures were used, but chemical fertilisers 
iwere usually applied so liberally that the liming materials were expected 
;o act as neutralisers only and not as sources of plant fwd. 

Beginning in 1917 the proixudion of magnesium to calcium was in- 
neased by using in the mixture low-grade sulphate of |K»tash and double 
supeqdiosphate. 

In 1920 the ratio of niagnesiuni oxide to calcium oxide extracted from 

the soil bv carbonated water was about ^ from the plots receiving the cal- 

7 ‘ 

cicliiiies; from those receiving the magnesic limes, and from the 
1.7 ‘ ' 2.2 

iinlinied plot. The yields were equally satisfactory whether the ratio 
was or ^ . In 1017 the ratio of magnesium oxide to calcium oxide in 

7 1.7 ^ ^ 

(hied endive was resi'jectivelv ^ to ^ with the plots that had received 
■' i.i 1.5 

i’l'i'giiesic hvdrate and limestone ; from ^ to ' in tlie case of the plots 

2.2 3 

Siven calcic hvdrate and limestone, and in the control plot without 

3.8 

lime. 


UANURBS 

AND 

MANUS INQ 
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The hnmus content and loss on ignition indicate slightly less or^n,c 
matter in the soil to which the hydrates instead of the hmestones had bee, 
added It can scarcely be concluded with certainty that the .hffereirt 
limes have been accomiianied by a change in the nitrogen content of tin 
limed soil as compared irith that of the unhiiKd soil although the i^rcent. 
age of nitrogen is slightly higher where niagnesic limestone was u^d. The 
unlinied plot was decidedly acid as compared with the limed plots, but it 
was the only one from wliich aluminium was extractable by certain normal 
salt solutions, and by carbonated water. , . 

Certain sensitive crops have been greatly benefited by the liming; 
the beet yield for instance was frequently increased sixfold. Even the* 
crops did not however react to the liming in such a way as to warrant gen- 
eralisations concerning the specific efiects of the different kinds of lime. 

Practically like effects may be generally expected whichever of the fom 

forms is used, from an application having a given neutralising equivalem, 
that is, based' upon the percentage of magnesium oxide multiphed by 
T 4 plus the percentage of calcium oxide, provided tlmt the limestones ate 
sufficiently &ie to pass through an So-niesh sieve, and that the hydnitCh 
are used with the ordinary precautions. 


II. - Lime is the key to soil fertility building, since the economic 
use of both manure and comraercial fertilisers is dei)endent upon the lime 
supply of the soil. 

The author tested the value of several lime-bearing materials in 3 
different parts of the State. In one case, he compared the effect of : l) burnt 
lime ; 2) burnt oyster-shell ; 3) shell marl ; 4) pulverised raw shell, llie 
shell marl gave the highest yield of wheat and hay while the pulverised shell 
produced almost as much wheat and hay and a larger amoimt of maize. 
It should be mentioned tlmt the marl contained ne^irly 3 ^0 potash which 
may accomit for its superiority. 

In another experiment, a comparison was made between the effects 
of pulverised raw 05'ster shell, burnt oyster shell, pulverised raw limesteme 
and burnt limestone ; the total average increase on the tw'o plots during 
.seven years as compared with the control plot, expressed in dollar^^ per 
acre was 78,43 for the pulverised oyster shell, 73.85 for the burnt oyster* 
shell, 77.60 for the pulveri.sed raw lime.stone, and 77.05 for the burnt hme* 
stone ; thus the differences between the effects of the various fonusof 
lime used are negligible. In another experiment with lucerne, it was found, 
tliat raw pulverised limestone gave better results than raw oyster-shell 
lime, burnt limestone and liyd rated lime. 

In conclusion, the author advises agriculturists to determine wlicthei 
'their soils need lime and the amount required. 


III. - - The practice of liming lias been sometimes encouraged apd 
at other times discountenanced, which shows that if lime must be used 
it should be applied in moderation. The author described the experiments 
made of recent years by the Chemical Division of the Organisation of tlie 
Experiment Farms of Hast Canada. These liave proved that in many 
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laces, the yield has been increased by liming, especially in the case of 
^<5 vers which form the basis of profitable agriculture. 

In one experiment on clayey-sand the application of 672 kg. of potassic 
^rtiliser per hectare which supplied 22.4 kg. of nitrogen, 44.8 of phosphoric 
cid, and 56 kg. of potash, and was spread before oats were planted, pro- 
iiced in 1914, 51.57 hectolitres of grain per hectare. Another plot treated 
1 the same manner, but to which 2240 kg. of ground limestone was applied, 
roduced 59.58 hectolitres per hectare (or 8 hectolitres more than the first 
lot). The second year of the dotation, the unlimed plot bore 55.5 
uintals of clover and timothy-grass hay, whereas the limed plot yielded 
,j.S quintals or 28.3 quintals more. 

In another experiment two series of parallel plots on soil similar to 
he preceding, were dressed at the beginning of each rotation in the autumn 
dth 50.2 quintals of ground limestone, and in the following spring each of 
he series was given a different manure. In 1919, two three -year rotations 
if potatoes, cereals and clover gave the final results set forth in the folio w- 
ng 'fable. 

heaving out of account the e\ndent effect of the dung, these data show 
luit the lime stimulated the action of the fertilisers and their residues in 
!ach three-year rotation. The effect of ground limestone is especially 
loticeable in the case of grasses particularly where basic slag was applied. 


Average Yield 


1st Rotation figz4~i6) Putatoes igi4 

hectolitres 

Control 50.31 

j.inK-stoJic alone ...... 60.84 

Ciicmical fertilisers alone , . 76.02 

Fertili'Krrs and limestone . . S6.04 

IIu.l Rotation (1917-19) Potatt>es 1917 

hectolitres 

Dutiij alone ........ 226.62 

Dung and limestone .... 282.06 

Dung and chemical fertiliser. 263,16 

Dung, fertiiiser and limestone 296.37 


pey Hectare. 


Oats 1915 




Hay 1916 

Grain 

straw 


hectolitres 

quintals 

quintals 

27.36 

18.1 

8.06 

29o2 

18.7 

T2.43 

2853 

20,.} 

7-39 

33-56 

24.6 

16.73 

"Wheal 

igrS 

Hay J919 

Grain 

Straw 


hectolitres 

quintals 

quintals 

17-55 

22.2 

29-57 

26,82 

25.3 

-15 Si 

20.93 

22.4 

35-01 

27.18 

29-1 

55-I7 


III an experiment on sandy soil , where a comparison wms made between 
unlimed plots and others to which 5 tons of limestone per hectare had been 
applied, the average yield of seed per hectare was for 3 varieties of barley 
■ 10,58 and 43.68 respectively ~ for 5 varieties of oats, ioo.i 3 and 113.57 
-- for 4 varieties of wheat, 3().I2 and 46.04 -- for 4 varieties of peas, 
39-14 and 79.30. 

In Canada, some of the commonest calcareous substances are marl, 
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or shell-marl, with a lime content varying from 30 to 90 % . The author 
advises the application of from 5 to 12.5 tons of dry marl for light and clay- 
sandv soils, and of 25 to 75 tons for heavy clays. The land should h 
ploughed and harrowed both in the spring and autumn. If marl is to he 
obtained, there is no need to get ground limestone or lime, for marl is 
cheap, improves the soil greatly and increases the yield. 

This Bulletin concludes with a series of analyses of the calcareous sub- 
stances suitable for agricultural use that are to be procured in the different 
provinces of Canada, 

12 - The Present Condition of the Superphosphate Industry in Japan. — isiukawa i., 

in Kd<iy6- Kwa-'aia ZnssJti Vol. XXI V, No. 7, PP- 7oo*7i 7, «gs. 5- Tokyo, July 1921 . 

In Japan, the greater part of the people are engaged in fanning, and 
the capita] invested in agriculture is three or four times higher than in the 
manufacturing industries. The area of land cultivated for 2 000 years is 
as follows: 

Rice-lields 

Under other crops 

/i chobu = about 2.45 acres) 

The rate of increase in population amoimts annually to i.o per cent, 
while that of rice-fields, and other fields under cultivation is only 0.4 ym 
cent, in each case. Therefore, if Japan does not make efforts to intensify 
production by using chemical fertilizers, the food problem will become 
serious. 

The fertilizers used are beau cake, rape cake, cotton-seed cake, pressed 
herring, pressed sardine, bone meal, Chili nitrate, ammonia sulplmte, 
superphosphate and mixed fertilizers. In 1919, the total cost of these 
fertilizers (with the exception of Chili nitrate) was estimated at 240 000 000 
yen (i yen — about 2 sliillings at par), of which 10 % was superphosphate 
and 60 % bean cake. 

The j)Tesent condition of the superphosphate manufacturing industry 


is as follows ; 

Xuiiiber of companie.'i 15 

X umber of factorie.s 28 

Productive caiJacity 25000000 

Nominal capital -2 000 000 » 

Capital paid 53000000 » 

Current capital u 000 000 ® 

Penmment iuvestmoiit accoimt 2S 000 000 » 


The number of sulphuric acid plants, which are closely connected with 
the superphosphate industry, is 53 and most of them are in the Tokio and 
Ostika districts. 

^ In i 388 the first artificial fertilizer comjjany in Japan was establisbcd. 
Since the China- Japanese and Russo-Japanese wars, as a result of the pros* 
perous conditions of the market, new companies were established. Wlien 
trade became dull, amalgnmation took place, so tluit the present companies 
rest on a stable biisis and are reliable. 

[n] 


30J0000 cJiobit 
3 070 000 » 
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The demand for mineral phosphate is 300 000 tons yearly, while the 
home production is chiefly from Rasa Island ; but its maximum production 
niiounting to no 000 tons per annum only, Japan must continue to import 
:lie raw material. Angaur Island has lately come into the possession of 
fapan and it will somewhat neutralize this disadvantage ; its reserve, 
lowever, is said to be only 2 000 000 or 3 000 000 tons. Probably more 
uineral phosphate will be supplied from the province of Kiangsu (China), 
ind from Hirata Island, south of Hainan Island. 

As to sulphuric acid, there are 124 lead chamber and tower system 
slants and 8 plants employing the contact process. The total capacity 
or production is estimated at i 150 000 tons of 50® Be. acid per annum, 
he actual amount being 900000—950000 tons, 500000—550 000 tons 
)f which are used to produce superphosphate. 

In Japan, superphosphate is mainly packed is straw bags, even though ' 
I small amount of burlap bags is used. The straw bags are mostly made by 
land as farmers’ by-products and the old bags are re-used by them for 
iiauy purposes. Therefore packing by machine is not, for the time being, 
■oiisidered desirable. The present production of superphosphate amounts 
0 15000000 bags (i bag contains about 83.3 lbs.) per annum, and if the 
ime conies when more superphosphate is used for every area unit, e. g., 

0 bags per i chobu, 30 000 000 bags will be required in Japan. Moreover, 
'hina is thickly populated and does not at present use an}" artificial fer- 
ilizer (i). When it does come into use in Cliina large quantities can be 
applied from Japan. Consequently there are limitless prospects for the 
nperphosphate industry in Japan. 

3 - Relation of Organic Matter and the Feeding Power of Plants to the Utilisation 

of Rock Phosphate^ — baiter, F. C,, (Agricultural Experiment Station, UniverBity 
of Wisconsin), in Soil Science, Vol. XII, Xo. i, pp. 2 r-.i 0 i tables <), bibliography of ^5 
works, Baltimore, M. D., July 1921. 

The processes accompanying the decomposition and the feeding power 
)f plants are undoubtedly important factors in the utilisjition of rock phos- 
)hate. Experiments were planned in which common forms of organic matter 
vere used with rock phosphate and in some cases provision was made for 
he removal of the soluble phosphorus and calcium in order more nearly 

0 imitate field conditions in this respect. The soil medium consisted of 
it her sand or soil, the former contained no soluble phosphorus. Exper* 
merits were made as follows : a) rock pliospliate mixed wuth several forms 
'f organic matter in sandy soil with no pro\nsion for the removal of phos- 
>horus as it became soluble ; b) in similar mixtures provision was made by 
caching and c) by upward moving capillary water, both for the removal 
'f phosphorus as it Ijecame soluble ; rf) study of the solvent effect of organic 
natter extracts with and without carbon dioxide on rock phosphate ; 

1 culture experiments, also made to ascertain this effect and to test 
he feeding powers of plants in relation to the utilis<ition of rock pUospliate 

felsjwir. The results may be summarised as follows : — 

(0 A’. Sept. No. 8S<j. (W,) 
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i) Experiments (t?) (/?) (c) and (d) failed to show a solvent effect 0 
the decaying matter on rock phosphate, and in confirmation of result! 
obtained by other iiu^stigators there was evidently a gradual decrease 
in the amount of soluble phosphate. The failure of the experiments tr 
show an increase in the a\^ilability of rock phosphate was probably diu 
to the fact that when organic matter such as was used (in this case, 
finely puK'^rised air diy' buckwheat hay, sweet clover hay, alfalfa hay, 
soybean hay, mammoth clover hay, maize stalks, oat straw and chopped 
green buckwheat and sweet clover) deco mewses, sufficient bases are liber- 
ated along with the acids that are formed, to neutralise the acids and 
prevent their action on rock phosphate. When mixtures of rock phosphate 
and organic matter are applied to s<fils. the conditions are different l)e- 
cause of the capacity of soils to take up biisic material, especially if -they 
are acid, 

In some cases mixtures of organic matter and rock phosphate ap- 
plied in pot cultures produced increase in growth of maize over that pro- 
duced by either the organic matter nr rock phosphate when used alone. 
The phosphorus in the organic matter was readily available to growing 
maize. The organic matter furnished phosphorus to the seedling and there- 
by promoted growth which may have enabled the plant to feed more 
strongly on the rock phosphate or the rock phospliate may have been made 
more available by the chemical and biological processes accompanyiiio; 
the decay of the organic matter. 

A study of the growth of 15 different plants on rock phosphate in 
sand cnltnres showed a wide variation in the amount of dry matter pro- 
duced. The crops tested were red clover, sweet clover, wheat, oats, maize, 
timothy, soy beans, rape, alfalfa, rye, buckwheat, red top, red sorrel, mam- 
moth clover and alsike clover. Tables show the average yields of dry- 
matter of the tops, roots and plants as a whole, the proportion of roots 
to the wliole plant when grown with rock phosphate, and the percentage 
growffh made with rock phosphate compared with tliat made with acid 
phosphate are recorded ; also the phosphorus and calcium content of plant 
tops and acidity of leaves, stems, and roots of plants grown with acid cul- 
tures with no potash, soluble tx)tash and felspar potash. 

Results show that there was quite a wdde variation in the growth 
of the different plants with rock phosphate used at the rate comnnnily 
advised for field practice. Sweet clover and red sorrel produced the 
largest proportionate increases of dry matter and red clover the smallest. 
The increa.ses of the former were about 3 times greater than the latter. 
Sweet clover possesses remarkable feeding powers relative to rock phosphate 
and felspar and is well suited to rotations for their utilisation. With 
the exception of sweet clover which gave a slight increase, all the plants 
analysed showed somewhat distinct decreases in the percentage content 
of phosphorus when grown on rock phosphate as compared with acid phos- 
phate. In general, neither the percentage content, nor the total amciint 
of phosidiorus in the plant tops was related to the amount of plant growth 
made with rock phosphate. 
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The acidity values of the juice of the leaves, stems and roots varied 
Considerably with the different plants. In general the juices were more 
icid when grown with acid phospliate than with rock phospliate. 

The possibility of growing crops of high feeding power to supply or- 
yanic matter and available phosphorus in rotation with crops of low 
W'ding power is a question of considerable practical importance in the 
itilisation of rock phosphate. 

4 ^ The Effect of Basic Slag upon Grassland and the Subsequent Crops. - oldershaw, 

A. \V. ( Agricultmat Organiser for East Suffolk), in the Journal of Agricultural Science, 
Vol. XI, Pt. 3, pp. 2 88-2 '>2. Cambridge, July 1921. 

Two plots of grassland, each i acres in extent, on a jxjor t>q)e of 
:halky lx)ulder clay, were fenced off with wire netting ; one was reserved 
br control purposes, and the other received a dressing of 10 cwt. per 
icre of basic slag, and a second dressing of a similar nature 8 years later. 
iVfter 12 years of regular sheep grazing, on analysis of the first and second 
^ inches of soil, the basic slag plot was found to contain 500 lb. of nitrogen 
per acre more than the un manured plot. 

The following year the plots were mown, ploughed up, and drained and 
iowii with legumes and wheat successively, with dressings of superphosphate 
and sulphate of ammonia. The turf on the slag ” plot was very thick, 
and the yield was fairly high probably due to the thick growTh of wild 
\vhltc clover. The increase in nitrogen as compared with the unmamired 
plot is only about 10 % whilst the increase in crop is much larger. It 
appears likely that the nitrogen assimilated being of more recent origin, 
ivnnid l)e more easily available to plants than the original nitrogen reserves 
T the soil. It is likely also tliat the extra plant residues left on the 
digged plot, have a considerable Influence on the mechanical condition of 
llic :^oil and on its humus content. It is well-known that the presence of 
phosphate in heavy soil causes increased root development, but whether 
this applies also to slagged plots and the actual fate of the phosphates in 
this case, are points which still require investigation. 

15 - Results of Manuring with Superphosphate on the Yield and Quality of Indigo 
in India. r~ Scc Xo. 50, of this Rcvhu\ 

Id > Effect of jMiosphate Fertilisers in Ck)n junction with Green Manures, upon Spring 

Cereals in India. — st-c xo. 50 ot this Raieu'. 

i? - Availability of Organic Nitrogenous Compounds. — rohixsox, c. s., winter, 

U., mill Miller, E. J. (Michijjnn Agricultunil Kxix'rimciit Station, East 2 .,ansiu^, Mi- 
clii^an), in The Journd of Industrial ofui En\:,inccr{ng Chemistry, Vol. XIII, Xo. :o, 
P 1 ‘- Oiagr. i, New York, (X't. 192:. 

Several years ago investigations w^ere started wdththe following objects: 
to ascertain the relation between the chemical constitution of organic 
nitrogenous substanoes and the availability of tlieir nitrogen for plant 
nutrition ; b) either to devise a new method or to improve the existing nieth- 
for measuring this availability. Both these questions are of im- 
portance because of the growing tendency to utilise all sorts of organic 
ritrou(,,ons substances as fertilisers. 
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Amongst the various methods put forward for the determination of 
the availability of nitrogen as regards the said substances, two only, both 
of them developed rather einpirically, have shown themselves of compara- 
tive value ; viz. the alkaline permanganate and the neutral rnethods. In 
the present investigation the authors made determinations, employing 
the alkaline permanganate treatment, of the active insoluble nitrogen iii 
a number of amino -acids and acid amides, tj’pical organic compounds of 
known constitution in wiiich the nitrogen was combined in several ways. 
After this, further investigations were made in a similar way, on the well- 
known proteins or substances containing them. Finally analyses were 
made of samples of commercial nitrogenous fertilisers employing the same 
method and the nitrogen partition method of Van St,yke. Data relatiw 
to these determinations are given as follows : 


Va cent of lotal i^itroc/:n of FeyiUiseys in Various Forms. 


Soluble; i : 

nitregen , . i Aiuidc 

ioi.u (amiiionucal iUnide Ameno i 
nitrogen and tiilric) nUrugen : nitrogen j 


Peat (dned) 2,76% 

Peat (wet) . . ■ 3,. 19 

Pulverised sheep manure . , 2.34 

Hay and silage 3.10 

Fruit and vegetables .... 3.74 

Bone meal . . , 2.1S 

Auimat tankage 4,40 

Pure bone meal 3J2 

Castor beau cake 4,78 

Cotton seed meal r\73 

Bone 3,05 

Glue hair 8,49 

Beef scraps ......... s.yz 

Hair waste. - 14.27 

Dried blood 14.0J 

Mixed chrome uppers, ... g.gfi 


j nitrogen 

I 


40.21 % 

20.65 % 

.39.14% 

59.79 % 

42.40 

13.46 

39.53 

52.99 

28.20 

14-53 

4 1. >8 

56.41 

lb.71 

6.13 

42.22 

48.35 


5-^-9 

49.20 

54.29 

4^'-43 

4.S4 

49.20 

54-04 

56.94 

7-95 

54-31 

62.26 

02.81 

8 . or 

55.76 

63.77 

48.90 

11,09 

55-85 

66.94 

5^-51 

i ‘'-33 

58.00 

68.42 

67.21 

5-24 

60,98 

66.22 

64-5.5 

5.S9 

66.77 

72.66 

7^^-54 

.5.96 

68.11 

74.07 

70.85 

9.52 

70.00 

79.52 

71-31 

6,56 

75.23 

81.79 

51-22 

4.76 

60.32 

65.08 


Assuming flat the animonifying ,us distiiiguiished from the aminofying 
or hydrolysing power of the alkaline permanganate solution is comparahle 
with the action of sod a,gents, all amino nitrogen and a portion of the nitro- 
gen present as acid amides may be said to be included. There is also an- 
other class of compounds termed the pntcntiailv ai-ailable class wbicli 
be converted into the former class. This includes a portion of the 
r mi es, e peptides which can be liydrohsed to amino acids, and jiri- 

This is (te n, f«tili«'r m.iterials are concerned. 

H« st„L r -'V from the fort.- 

' — ] 1. In N(.aiie ca,se8 transformation into the available class 
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SO easy and complete that there can be no practical distinction between 
the two. In other cases however this process is so slow that the unavailable 
class is approached. Fundamentally, the problem of the determination of 
the availability of organic nitrogen compounds is the possibility of a proper 
estimation of the rate pf animonification of the members of this class. 
Up to the present the permanganate methods have proved the most 
satisfactory and the authors will publish later the results of their further 
studies. 


iS - The Influence ot Certain Fertiliser Salts on the Growth and Nitrogen Content 

of Some Legumes. — Mac Taggart, A. (Cornell University), in Soil Vol, XT, 

Xo. 6, pp. 435*454, figs. 2, bibliography ol 6i works. BaltimoTe, M. D., June 192:. 

It has been fully demonstrated that calciain plays an important part 
in the soil in the symbiotic assimilation of nitrogen by legumes, but the acti- 
\'ity of certain other fertilising elements has not been so fully shown . For 
this leason the author after a bibliographical survey of the literature on this 
subject, gives the results of a series of exj^eriments made with 36 boxes 
filled with a soil mixture consisting largely of clean sand and about of 
sandy loam with slightly more than 0.5 % of calcium carbonate added 
to each box. The moisture content of the soil was maintained throughout 
at 10 % (on the dry-soil basis). Half of the boxes were filled with alfalfa 
and half with peas. The boxes were divided into 9 series of 4 and treated 
as follows : i) control ; 2) nitrogen {dried blood) ; 3) phosphorus (di so- 
dium phosphate) ; 4) potassium (muriate of potash) ; 5) sulphur (gypsum) ; 
6) nitrogen, phosphorus, potash and sulphur in above forms ;7) nitrogen, 
pht)sp horns, and potash idem ; 8) nitrogen, potash and sulphur ; idem ; 
9) phosphorus, potash and sulphur, idem. Previous to sowing, all the boxes 
were inoculated with sand cultures. Following the crop of field peas, 

beans were sown, after suitable inoculation of the soil, application of 
calcium carbonate and fertiliser. 

Of all the fertiliser elements applied, the phosphorus showed the most 
marked effect. Alone, it distinctly increased the dry matter and total 
nitrogen, and to a lesser extent the percentage of nitrogen in all 3 legumes ; 
the order ol average influence on the crop being field peas, soybeans and 
alfalfa. 

Ill combination with nitrogen, potassium, and sulphur, phosphorus 
markedly increased the dry matter and total nitrogen in peas, soybeans 
and alfalfa. However, it increased on the contrary the percentage of 
nitrogen in soybeans and alfalfa only slightly, and decreased the j^ercent- 
age in the case of pe;is. 

Nitrogen as a single element can hardly Ire said to benefit the plants 
'rith res])ect to yields of either dry matter or nitrogen, except perhaps in 
die case of field peas. In combination with phosphonis, j,xrtassium and 
sniplinr, nitrogen did not produce any lasting effect where it w^as employed 
alone ; in fact, there was perhaps less response. It may l>e concluded also 
diat nitrogen in combined form does not hinder nitrogen assimilation by 
legumes. Potassium used ah me c'aused an increase in the total nitro- 
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gen and dry matter in field peas and alfalfa in the order named, but a de- 
crease with respect to these factors in soyl:>eans. Only in the percentage of 
nitrogen did potassium show an increase common to ail 3 crops, in the or- 
der named above. vSulphur in the form of gypsum used alone or with 
other fertilisers somewhat increased the growth and nitrogen content of 
alfalfa, but does not appear to have had any effect on field peas and soy- 
beans. 

Taking into consideration the influence of the fertilisers employed 
for nitrification purposes or rather to assist in the nitrogen accumulation 
in the soil, the most marked effect generally was produced when phospho- 
rus was applied, which lesidted in the distinct development of the crops. 
Nitrogen applied alone increased soil nitrification after the harvesting of 
all three crops, particularly after alfalfa, but when applied in combination 
with other fertilising substances, it did not liave this effect. Potassium, 
in the form of m\iriate of potash, apparently slightly inhibited nitrate- 
nitrogen accumulation ; the sulphur, in the form of gypsum, increased 
nitrification subse([uently in the soil. In general, there appeared to be 
a tendency toward correlation between the. dry matter produced and the 
subsequent soil nitrification, due probably partly to the greater root system 
associated with increase in top growth, and hence to greater amounts 
of decayed roots, favourable to nitrification. 

19 - Carbonieation of Plants By Combustion Gases. — Rildel, f., in Chcmikcr XaimK. 

Year XI, V, Xo, 10 !, pp- Colheti, Aug:iist 30, I9.:i. 

After liaving disposed of the various objections raised in connectiem 
with the practical installation of plant for the carbonisation of crops in 
the open field by means of combustion gases, especially those from sidenir- 
gical works (i) the author gives figures showng the economic returns from 
the process. He calculates that for the carbonication of one hectare of 
land, 500 m. of cement pipes with a diameter of 10 cm. arc required ; the 
distance between the pipes being 25 m, The price of the pipes in March 1021, 
was 7.5 marks per metre ; ‘counting transport and laying, the cost 
would work out at 12 marks the metre which would make 6000 marh 
per hectare ; by adding a similar sum for the cost of the chief gas 
pipe and various expenses, the total amount would be 12000 marks ])(ti ' 
hectare or T .2 marks per sq. metre. 

Calculating the working expenses per square metTc the followiim 
figures are obtained ; 

Walks 

30 aepfedatioii and iutcre.st 

Cost of extra mineral fertilisci rorinired, , i , 

Rejxurs ' o'u's 

Cost of extra labour necessitated by heavier emj) o.„) 


(i) See i?. June ojeo, Xo, 6.j0. (Fff.) 


Marks . . . 0.5 1 
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If as a result of the carbonication, the potato crop is doubled ;that 
is to say if it rises from 1.75 kg. to 3.50 kg., the net profit in the case of 
potatoes fetching 0.60 marks the kg., will amount to 0.51 per square 
metre or 4a %, and if early potatoes are grown, the profit is even higher, 
riie prices quoted above are for installations that can use the discharge of 
Tas motors which finds its way to the soil of its own accord ; should ven- 
tilators for the expulsion of the gas be needed, this would mean an extra 
expense of some pfenm^e^ but in any case there would be a good margin 
profit. 

As regards the larger water requirements of crops subjected to carbon - 
Icatkm the author states, that the greater development in length of the 
plants' root systems enables them to make better use of the reserves of water 
ill the soil. It may however be the case that in years of drought the full- 
benefit of carbonication can only be obtained by the application of car- 
bon dioxide. 

20 - A Systematic Catalogue of the Plants Cultivated in Spain (Species and Varieties) 

and of the Principal Species of Trees. • DantIn Crkecf.da J., Caidh o mdodico de 

/iis plixntas ciiUivadus {cspecies y variedadc'^) en Espana y dc las principalrs cspecics arboreas^ 
Sin'icio dc px^hlicacio^us a.ricolus dc Ministcrio de Fomcnfo, pp. 62, figs. 22. Madrid, i«i20. 

With tins work of enumeration and identification which extends as 
f.ir as possible even to varieties, the author l)egins his phytographic al 
study of the plants cultivated in Spain. He does not pretend to have 
made a complete list, although many of the popular names he gives are 
recorded for the first time. In this catalogue, there are 422 species with 
their liotaiiical names and the popular names by which they are known 
ill the different Provinces of Spain. Then follows a table of 1000 popular 
names, and a bibliography of the 13 works most frequently consulted. 

21 - “ Arroz brabo’T Wild Rice in the Interior of Brazil. — A Laumra, year xxv, 

Vk. S-t), pp. 219. Rio de Janeiro, September 1921. 

In the State of Goyaz and in the imuidation zone of the Araguaya, 
there are large quantities of a wild cereal much resembling rice, and known 
m the country- by the name of “ arroz brabo " {wild rice). 

Ibis plant only differs from coniinoii rice in having looser panicles 
and more brittle seeds. 

In the neighbourhood of the river Jaoahe" " Arroz brabo " is used 
'vith much success in fattening stock. 

21 - Composition of Californian Citrus Fruits. — Cnvcr, e. (chemist in Charge), 

^Vii.aon'. C, ^S, und Church. C. Cj. (Assistant Chemists, Eabcmitniy of Eruil mid Vegetable 
Cliunistry), in Vnilcd StaLs Deparhuenf of Agriculture, Bulhtin Xo. o.yy CouUibution 
h'lin the Bureau of Chemistry, pp, 1-18, llgs. 4, bibliography of 5 works. Washington, 
iVl. I 5;, 

I' roll} 1887, when 12 cartloads of citrus fruits were exjxirted from 
Cahiorma, luitil 1919-20, when 12000 were exported, the cultivation 
'k haldnririan fruits ha=^ been very widely extended. The varieties 
Sjown to the largest extent at present owing to their suitability to Cal- 
conditions, are “ Kureka native of California raised from Si- 
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cilian citrons, and the “ Lisbona ”, widely spread and imported directly 
from Anstralia. The authors have analysed the fruits of these two va- 
rieties and also of a third, viz. “ Villa Franca ”, at the present time not 
grown. It is considered advisable that the grower should be kept acquaint- 
ed with the data relative to the composition of the fruits no less than the 
manufacturing establishments directly connected with the products, such 
as oils and citric acid. 

The results obtained indicate the comparatively negligible difierences 
existing between the various characters of the varieties studied. The most 
outstanding are those with reference to the specific weight of the fruits; 
the Eureka seems to stand at the top and the two others were practically 
identical. As regards the essential oil content, the var. “ Villa Franca ' 
showed the highest percentage, whilst ” Eureka ” gave a somewhat lower 
percentage. Although no difference was noticed in the citric acid con- 
tent, there was a marked difference in the sugar percentage between the 
Eureka and “ Lisbona ” varieties. 

Acidity attains its maximum at the beginning of autumn ; the maxi- 
mum specific weight is reached towards midsummer, and the minimum 
during winter. The minimum essential oil content was fomid to be at 
the end of winter and in the spring, and the maximum in the autumn. 

No correlation w^as observed between the colour of the bark, its tliick- 
ness and the composition of the fruits, but the specific weight an,d the acid 
content became less with the thickening of the bark. No difference was 
obser\*ed between fruits obtained on the sea coast and those from inland, 

23 - A Study of Nitrogen and Root Space as Factors Limiting the Yield of Maize in 
Egypt. — Prescott, J- A., in Sultanic A Socuty, Tcchnirnl SVcn'oH, Bulhain 

No. 4, pp. i-r4, figs. 6. Cairo, 1920. 

The response of the maize crop to nitrate of soda has been showai as 
the result of field experiments conducted by the Sultanic Agricultural So- 
ciety at Bahtim, to follow very closely the mathematical expression of 
Mitscherlich relating to the law of the Limiting Factor { Latu ^ w . JMi 
XXXVIII. 1909. p. 537; Land'd'. I'ersuchs. StaL, LXXV, loir, p, zu; 
LXXVIII, igi2, p. 127). 

The dressing of nitra^ of soda usinlly recommended in Egyptian farm- 
ing is 150 kg. per feddan (i feddan 1.038 acre), but 200 kg. is frequently 
enqdoyed as a standard of comparison. In this experiment it was found 
that up to 300 kg. there was a steady increase in yield of crop, but if 400 
kg. was applied, there was a smaller yield. WTiether this diminution is 
c ue to the harmfnl effects of excess of nitfogen or of excess of sodium salts 
jemains yet to be ascertained and tlie author proposes the rei^etition of the 
experiment, using ammonium nitrate instead of sodium nitrate. 

It is frequently the case that the use of large quantities of nitrogenous 
manures retards the maturation of the crop ; in the Bahtim experimenls. 
however, no retardation has been observed. 

The autlior includes dahi relative to harvest, effect of increasing 
dressing of soahim nitrate, etc. 
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Root Space as the Limiting Factor. The spaciiigs adopted varied 
;oiii 25 cm. up to 95 cm. The original plots were each ^/u, feddan and were 
iibsequently divided into two parts, the northern half receiving nitrate 
f soda at the rate of 150 kg. per feddan and the soul hem half being left 
mnanured : 

In both the manured and iin manured series the mathematical 
xpression of Mitscherltch can be applied with fair agreement. 

The yield per feddan, according to the given curves, can be related 
:) the number of plants per feddan, giving a maximum yield at the spacing 
f about 16 000 plants per feddan (nitrate series) and o'^f 10 000 plants per 
xldan (unmanured series). It is significant that the local method of plant- 
ig gives an intensity of about 12 000. However, within fairly wide li- 
nits, the yield does not appear to vary very much and it seems probable 
iKit the maximum crop would be between 12 000 and 20 000 in the 
itrate series and between 8 000 and 14 000 in the unmanured series. 

During the growth of the plant, weekly observations were made on 
he heights of the unmanured plants, the measurements being made to 
he tip of the longest leaf and later to the end of the tassel ‘ cun^es are here 
iven for the recorded heights. The plants inallthespacingsgrewtogeth- 
r for the first 15 days after which there was a successive breaking away* 

; is thus possible to trace the course of the lateral root developinent and 
iterference during the course of the season. The following data indicate 
his development during the growdh period (diameter in cm.) for 5 
uccessive fortnightly periods, viz, 25, 35, 45, 65, 85. 

The author includes data relative to harvest as a result of sodium 
itrate treatment and also for the spacing experiments, and cur\*es, etc. 
ho wing the effects produced in every case. 


4 - Observations on the Growth ol Maize in Egypt. — prkscott, j. \ in SuiMnic 

A, nmliiml Society, Technical Scaian, Bu-Hcfin No. pp. 1 liy«. 10, tables 11 
Cairo, 19^:1. - » • > 

During the seasons 1918 and 1919 observatiojis were made in 3 differ^ 
Alt ways on the growth of niaize. 

I Automatic records of growth rate. ~ The cur\*es given in- 
licate that there are two maxima during the 24 hours ; at no time^’docs the 
plant stop growing altogether but at daybreak there is usually a 
decrease in the height probably associated with the opening of the 
teiiiata and the loss of water due to the resumption of day time transpira- 
This is folio w*ed by a rapidly increasing rate of growth until the 
ifEter part of th? day is reached when a slight retardation is obsen'ed ; 
Uhe late afternoon there is again an acceleration giving a new maxiniinii 
wut suinset. During the night the growth rate^aUs off graduallv to 
muiiinum just licfore sunrise. A retardation of growth rate due to 
Aienf " factor is shown in all the curves Ihougli onlv to a slight 

liow G ^ 9 ^^ It Mosseri in his garden at Giza 

tart during 12-hour periods of day and night, and 

PFtTs that growth in the night hours from 8 p. m. to's. a. m. tends to 
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be greater than in the day time la hours period, doubtless owing to| 
the check during the hotter part of the day. 

II Daily meastjre^ients of growth rate on selected maizb 
PLANTS — The temperature and humidity records were taken from the 
mean data for Abbassia and Giza supplied by the Physical Service of the 
Ministr^^ of Public Works. The curves for the 3 day means are given, 
The main features brought out are in the first place the effect of irrigation 
on growth (after each watering there is a marked increase in growth rate) ; 
this is shown particularly well in the 1919 curves where the soil moistures 
are given There is also a fairly close relationship between the tempera- 
ture and growth rate in the early part of the season, when soil moisture 
is abundant. This relationsliip becomes less noticeable as the plant be- 
comes more developed and the soil moisture conditions inteiA-ene. 

In 1919, an exi>eriment was planned in which soil moisture determina- 
tions were made ever^^ 2 or 3 days so that as soon as the water content, 
(depth 20 to 40 cm.) approached 25 %of the div soil, irrigation was |K>ssible. 
It was found necessary to irrigate more freciiiently than usual end a slight 
benefit was obtained in the final yield. Later experiments indicated 
that with heavy manuring the efiect of the water factor on the >ieM 
became more marked. The adjoining table indicates that frectuent irrj- 
gallon as controlled by soil moisture gave a yield (stalks and ears resj^ect- 
fvely) of 47O0 kg. and 1310 kg. per feddan, and the yield wnth normal irri- 
gation (7 times l>etween July 7 and October 22) of 4630 kg., and 1460 kg, 
There was also an increase in the heights of plants when irrigations were 
more frequent g. frequent irrigation, mean height of 40 plantg^i) to leaf 
tip. (18 to 46 days), 55- to 210 cm, ; normal, 55 to 202 cm. ; 2) to tassel 
(46 to 67 days), - frequent, 158 to 274 cm. ; normal, 151 to 266 cm. 

Ill, Weekly measurements as result of sowing experiments. - 
The normal time for planting maize in Egypt is towards the end of July, 
In 1919, however, sowings were made from the beginning of April until 
the end of September and weekly observ^ations were made of the gnrwth 
and development of the plants tliroughout the season. The variety em- 
ployed was the Bahtim “ Surecropper ”, long season semi -dent variety. 

Growth and development curv’es are given for the various sowing dates; 
these correspond with the figures given. The physiological develop- 
ment of the plants shows the same characteristics in the cim^es of leat 
development, tasselling, silking and maturation. These features are also 
brought out according to the isophytic diagram. The best growing coiulit- 
ions for the maize plant in Egypt arc e\ddently to be found late in July 
and during the month of August. The amount of growth, including time 
for germination in the first 21 days after planting, shows how far tempera line 
plays a j>art in determining the rate of development of the maize plants. 
Germination in the case of the April sowing took place in 12 days, in the 
May sowing it was 10 days, while in July sowings the time is normally 5 or 
6 days. Although the mean temperature at the end of August is about the 
same as early in June, the night temperatures are more favourable 
than at the earlier period. The following table shows the comparutne 
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yields of maize sown at different periods and the heights at 21 daj’s after 
planting. 


Date of sowing 

Comparative 
yield • 
of grail) 

Height ! 
of plant ' 

Temperatures {'*C.) 

Average for 21 days 

Maximum Minimuin Mean 

April I 

.... 56 

24.6 cm 

2Q.6 

II. 4 

20.5 

May I 

.... 63 

25.1 

30.4 

12.2 

21.3 

June I 

.... 84 

43-5 

33-7 

14.8 

24.2 

June 15. • • ■ • • ■ 

.... 88 

5 T -7 

34-7 

16.2 

25-4 

June 2 'y. 

.... 92 

61.6 

36.8 

17-4 

27.1 

July 13 - 

.... 100 

69.1 

3 ri .3 

18.7 

27-3 

July 27. 

.... 96 

62.2 

35.5 

18-5 

27.0 

AUgUiit 1 0 . . . . . . 

.... 86 

591 

35-7 

i 8-5 

27.1 

August 24 

.... ~ 

62.8 

33-3 

17. 1 

25.2 

September 7 

.... 64 

510 

31.7 

15.4 

2 3-3 

September 21 . . . 

.... 39 

— 

— 

— 

— 

(*) Maximum yield in 

sowing of July 12 being 

taken as 100. 





From a consideration of the mean weekly maximum and minimum 
temperatures at Bahtim (April to November), it seems clear that the 
optimum growing weather in F^ypt for maize occurs during the month 
oi August ; at this time night temperatiires are higher than at any 
other time of the year and during the day time the effects of water 
strain on the plants is likely to be much less in evidence than during 
the month of July. 

25 - The ** Pure Line’* and the ‘*Pure Chain’* : a Contribution to th^ Terminoiogy 
of Genetics, — Prell, G., in Zeitschrijt jiif indukiive AbsUinmimis und Vercrbumslehre 
Vol. XXVl, Parts 3-4, pp. Leipzig, July 1921. 

The term " pure line ", in the sense in which it is used by Johaxnsex, 
should be employed exclusively for groups of individuals derived from an 
autogamous stock by means of repeated self-crossing. It is however 
often used also to designate groups of genetically isolated individuals de- 
rived from two ahogamous parent. The necessity of finding a distinct 
and suitable term for this second class of individuals has long been 
felt and the atxthor proposes the eximession, “pure chain”, {" reine 
^ette "). 

Thus we have : 

Pure Line. — The entire group of individuals descended from a single 
autogamous, homozygous stock. 

Pure Chain. — The entire group of individuals descended from two 
^ogarnous stocks which are isogeneous (isozygotes and homozygotes), 
°aly as regards sex and the characters with w^hicli they are possibly 
^unected (heterozygotes only as far as sex is concerned). 

The two groups differ in the number of diplonts (diploid numbers 
chromosomes) necessary to their formation and in the nature of the 
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relations existing between the haplonts (haploid numbers of chromosomes), 
that unite to form the diplont. In pure lines, the point of departure is 
a single diplont, and the whole genealogical tree can correctly be represent- 
ed as a simple line. On the other hand, the pure chain starts from two di- 
plonts, so that in the genealogical development, there are two diplont forms 
that constantly coalesce and separate according to the same rule, thus 
producing the exact image of a chain. 

The haplonts of a pure line are identical, from the genetic and typical 
standpoint, whereas the haplonts of the chain differ in the factor or group 
of factors of sex. The contrast between the line and the chain is speci- 
ally noticeable when there are other morphological factors united to those 
of sex ; in this case, the heteroz.ygotism of a diplont is accentuated. 

26 - Study of Barley Hybrids, Especially from the Standpoint o( Fixity of the S«gre. 
gation of Characters in the F2. - - Blaringhem, L., in .^nnales de la Science a^ronomiqnt, 
Year 3S, Series 6, No. 4, PP- J77'2$o. Paris, August 1921. 

The visible morphological characters of barley grain are indices which 
allow varieties suitable for the brewery to be distinguished from those suit- 
able for cropping. These characters are regularly transmitted in a large 
number of lines and can be used as a test of the botanical purity of each 
kind. 

The author gives the results of a series of experiments relating to two 
characters i) hairs on axis of spikelet : stiff (A), or downy (a) ; 2) lateral 
dorsal veins of the seed : Tough (B), or smooth (b). These two pairs of cha- 
racters behave as independent Mendelian units in crosses between pure form 
of the variety Hordeum distichum nutans. 

Hairs on axis of spikelkt. — The pair A a obeys the Mendelian law 
in 29 crosses (with no hybrids and 5422 hybrids), between varieties 
belonging to the Liniiaean species, Hordeum distichum, H. nudum and U. 
tetrastichum. In every case and in all the combinations, the ratio of 
stiff- haired to downy-haired individuals in the was as 3 : I. Thischa- 

Table I. — Segregation in the Fg Generation 
of Crosses between Forms of H. distichum nutans. 





Crosses 

. Total number ji 



— ■ 






of Fj plants |j 

stiff 

hairs 

Downy liair? 

0.185 

2 

X 

0.431 

0 " - . . . . 

• ■ . 39 

32 


i 7 

0.2 36 

2 

X 

0.431 

cf 

• • • ; 343 ( 344 ) 

262 

(»»«) 

81 ( 84 ) 

0 - 3^5 

? 

X 

o.igo 

0- 

. • . ; 27 r 

21 


1 6 

0.431 

9 

X 

0.185 

0^ 

. ■ • i 36 |i 

26 


10 

0.431 

9 

X 

0.185 

d' 

• • ■ ; 23 

15 


! ^ 

0.431 

9 

X 

0.236 

o’ 

... 1 406 ( 408 ) 

; 304 

(»••) 

i 102 (!•!) 


Totals ... 874 (88«) Ij 660 (€*•) j 214 (**®) 
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racter therefore manifests itself independently of the nature of the above- 
mentioned 3 species upon which it is possible by means of suitable crossings 
to impress at will the character of stiff hairs or downy hairs respectively. 

It remains to be seen whether these characters are of any importance 
from the industrial, agricultural or commercial standpoints. 

The same numerical relations are found in the crosses : H. disfichum 
nutans X H. distichum erectum, H, distichum X H. nudum and H, disti- 
chim X H. tetrastichum. 


Table II. — Segregation in the 
of Crosses between Forms of H. distichum nutans (1909). 


Crosses 


Total number 
of Pj plants 


Plants with 


rough veins smooth veins 


liohc-mia 

? 


0.236 

0" ...... 

524 [ SU ] 

392 ( 39 #) 

132 (130) 

0.236 

9 

X 

Bohemia cf 

629 (6*0) 

481 ( 480 ) 

148 fl6«) 

0.185 

5 

X 

0.236 

o' • 

47 

39 

II 

0.185 

9 

X 

0.331 

<f • 

39 

29 

10 

0-I31 

+ 

X 

0.185 

cf • 

3 ^ 

33 

5 

0.331 

? 

X 

0.185 


24 

15 

8 





Tot ah . . . 

1298 (!»»•) 

986 ( 9 T 5 ) 

312 (3S5) 


Dorsal veins. — The pair Bb on the other hand behaves somewhat 
differently from the pair Aa. These characters are only independent 
in the variety Hordeiim distichum nutans (which includes all the best 
brewing barleys), and solely in the 1906 crosses. Im the ^*2* indi\dduals 
with rough veins and smooth veins occur in the ratio 3:1. 

On the other hand much segregation is already found in the crosses 
mnde in 1907 (all between forms of H. distichum nutans\ as is shown in 
Table III 

Similar cases of segregation ocairred in 1908 ; the author suggests, 
that they may be explained by the greater plasticity of Chevalier II, 
Hannchen, and the lines 0,190, 0.385 and 0.219 as compared with the lines 
0.236, 0.431 and the form Bohemia. If this is the case the pair of 
characters presence — absence of bristles would be a more significant asso- 
ciation in proving the fixity of the lines than the pair stiff hairs downy 
hairs. This seems to be proved by the behaviour of the hybrids arising 
horn crosses between 0.501 (line of H, distichum erectum wdth smooth 
veins), and 0.031 (line of H. distichum erectum with rough veins). In fact, 
rithe Foof crosses made in 1906, in the neighbourhood of Paris, the ratio 
ofbristlv individuals to smooth individuals was not as 3 • but as i . i, 
as if the lines 0.501 and 0.631 were fixed hybrids. In the crosses effected 
ri 190(1 out of the 91 (92) individuals of the F2,42 had rough and 49 had 
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T4BLE III. - Segregation in the Fj 
Generaticn of Crosses Forms of H. disti chum nutans (1907)- 


ijemru 


“'..yy' 

-r— =X - - 

— 



" “ 



Plants with 




Total number 






Crosses 


o£ Fi plants 

1 rough veins 

smooth vebs 


' 0.236 (f ■ ' 


. ■ (' 5 -) 

463 ( 414 ) 

87 ( 138 ) 

0.4 9 

X 0.3 85 (T • 


. . 100 

79 («) 

21 (as) 



muis . 

. . 650 (esj) 

542 { 48 S) 

108 (KS) 

0.109 9 

X Chevalier II 

0" . . . . 

48 

30 

18 

0/^19 9 

X Ilaanchen 


. . 27 

16 

TI 

0.219 9 

X Bohemia 

0* . ■ • ■ 

ri.S 

69 

46 



Totals ■ 

. . 100 (I 9 tj 

115 ( 144 ) 

75 ( 48 ) 


smooth veins, instead of 69 and 23, as there should have been theoretic- 
ally according to tlie ratio 3:1. 

The crosses made in 1907 between the same lines, 0.631 and 0,521, 
gave on the contrary different results ; in F^, the general ratio was 3: i 
but there were individual variations, such as had not been observed 
among the former hybrids. Similar results were again produced in the 
case of cross 0.190 X 0.631 (and 0.631 X 0.190) : the progeny in the F^ di- 
viding into 3 groups with very^ different ratios of segregation, 
ist group = 3:1 
2 iid » =1:1 

3 iri fl = 9 ; 7 or 15 : 1 

The difference in the kmiHs observed from one year to another deser- 
ves notice, as it always oceurred in the same types. The essential factor 
of genetic instability is to be found in line 0.631 (and perhaps also to sotne 
extent in 0.190), but the author maintains that it is owing to the genetic 
instability of these types that the environment, and more especially the 
climate are able to alter the percentages (ratios). 

This instability would manifest itself in the following manner in the 
crosses : supposing that 0.631 has a hybrid origin as regards the presence or 
absence of bristles, and that A (presence), is constantly dominant over 
a (absence). In this case, the uniformity and homogeneity character- 
istic of 0.631 would depend upon the condition that all the egg-cells with 
the character A were fertilised by a pollen, and reciprocally that all the 
a egg-cells were fertilised by pollen A. Crossing the heterozygous line 0.631 
(Aa) with the homozygous line 0.190 (aa) gives the following combinations : 
( pollen. . . A a ( poUen. • ■ ft & 

I < V or , 11 I „ or y 

' oviiie ... a a f ovule ... A a 
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which gives At, aA hybrids (with bristles), and aa aa hybrids (smooth) 
in the proportion of i : i, jnst as was found in the progeny of the 1906 
liybrids and in the rgoS group, Cistercienne x Bohemia . 

This proportion was found in half the cases examined. 

The great homogeneity observed in 0.631 is due to prolonged selec- 
tion under determined (climatic) conditions of environment. Now it 
is quite possible that the same conditions of growth would act upon 
0.631 X 0.190 in a manner quite different from that in which they would 
act upon 0.631, and that the regular fertilisation of all the 0.631 A ovules 
I with a pollen (and reciprocally) , would undergo some modifications (in 
I the cross 0.631 X 0.190). Once the equilibrium is disturbed, the segrega- 
^ tion ratios become irregular and vary from one year to another according 
to the variations of the environment that in any way effect the state 
of equilibrium. 

it still remains to be demonstrated whether under given conditions 
of climate, soil, date of sowing, cultural operations, etc. 0.631 degenerates, 
in M more or less irregular manner as regards the character of bristles. 

Breeding experiments alone can answer this question, and so far, 
none have been carried out. 

It is however well to remember that Svanhals and Primus baileys, of 
which the genetic constitution is heterozygous, are fixed in Sweden 
and Germany, but rapidly degenerate (as legards this very character of 
bristles), when they are cultiv’'ated in dry years in Picardy and in Kure-et- 
I/)ir (France). 

27 - Studies in Linkage Relations in Maize made in the United States. — Eystek, 

U., in Genetics, Vol. 6, Xo. pp. tables bibliography of ::o works. 

Baltimore, llay 1921. 

Results of a systematic search for linkages in maize, cspecialh" as re- 
gards the two characters tunicate ears (in which the glumes of the ear de- 
velop to such an extent that each kernel is entirely enclosed), and sugary^ 
endosperm, both dependent on the factor pairs represented as Tu tu and 
Su su. In previous tests the author obtained a certain number of recipro- 
cal crosses between the tunicated and sugar heterozygotes (Tu tu Su su) 
and plants non-truncated with noii-sugary endosperm (Tutu Susu). The 
results are shown in Table I. It was estimated that groups Su Tu, Su tu, 
utu would be equal. On the contrary however in e\'ery case there was an 
ixcess of Su Tu and su tu respectively over Su tu and su Tu. The tendenc}' of 
de?e factors (Su and Tu) to remain together in inheritance can Ix^ explained 
fiy assuming that they are located in the same chromosome. But should 
this follow a fixed rule, the groups Su tu and su Tu should be missing. Ad- 
rrittiiig however the undeniable existence of the linkage between Su and Tu, 
the resulting exceptions may be explained by the crossing-over theory (i) 

a certain number of chromosomes are located between the locus of Su 

the heus of Tu ; the chromosomes of the non-tunicated and non-sugary 

a) R. Jail. igitS, No. note (r) p. 5.1. J'd.) 
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Plant are located in a similar faslnon and the result is an exchange between 
CloLs segments which become united to form new ctoomosomes; 
homologo^ ^ characters previously hnked to- 

iler' The more this phenomenon is intensified and freqil^t, tte more 
ffte^will S« lu and su Tu be represented. In the case m question the per- 
fnTage of crbssing over in the two groups of crosses, should amount to 26.94 

The ml of TrosSlver can neither be designated, fixed or consiant ; 
it is readily influenced by prevailing conditions and by genetical factors 
suD plied by the chrornosornes. 

In melsporogenesis (connected with the fonnation of egg-cells) the 
percentage of crossing-orrer in the case investigated, amounted to 21.1 
Md 30.5 %, while in microsporogenesis (connected with pollen grainsl, 

the nvera^e is higher than 8 %. ^-i i j 

In a second series of genetical expenments the author has made a 
special study (using a certain number of selected crosses) of the relations 
between Tu and Su and other mutant factors . 


C — colour of aleurone 
Sh = shrunken endosperm 

1 factor opposing the production of colour of aleurone 
(j — factor for golden plant 
K — red aleurone 
B brown colour of plant 
Lg ^ leaves without ligules 
p coloured pericarp, 

PI — purple anthers 

A — anthocyanin pigmentation in leaves, and grain 
An = semi-dwarf plants with anthers on the ears 
Bl — brown blotches on leaves 
Cr - crinkled leaves 
D — dwarf plant 
F = fine striping in the leaves. 

FI ^ floury endosperm 
j 1= Japonica striping of leaves 

Pr = purple aleurone in the presence of other aleurone factor pans 

Ra = ramosa ear 

Qs = green striping of leaves 

V — greenish- white seedling 
W = white seedling 

Y — factor concerned in the formation of yellow endosperm 


The following data refer to the factor C (colour of aleurone). In 1 ^^ 
cross Tu tu Cc X tu tu cc, the progeny Su Tu, Su tu, and «u Tu »u tu are 
obtained in equal pro]:K>rtions (see Table II), which indicates that C is foaiEl 
in a chromosome different from that associated with Tu and Su. Similar 
conditions appear to exist in the following cases : 
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Tabek I. — Linkage between Tu and Su and intensity 
of the phenomenon « crossing over », 




i'Su tu 




Percentage 

Pedate 

Su tu 

SU Tu 

SU tu 

of 



i! 




cr<s&uig'Over ■ 

Tu tu Su so 

X tu tu su su 

ii 





196 - 10 

X 192 - 4 . ■ • • 

- i: 89 

19 

31 

98 

21.10% 

198 - 9 

X 192 - 3 ... . 

- M 7 

57 

63 

127 

30.46 

140 - 4 

X E 7595 - 1 1 . . 

' !; 

35 

24 

70 

26.94 


Totals . . 

. ;l 

111 

118 

3»5 

2 «.S 4 % 

tu tu su 8U 

X Tu tu Su su 






E 7595 - II 

X 140 — 4 ... . 

. 1 26 

8 

19 

25 

34.62% 

E 8575 - 4 

X 201 - 7 . ' ■ . 

' i; 78 

56 

32 

86 

34.92 


Tcials . - 

. i 114 

«4 

51 

111 

J 4 . 85 % 


Table II. — Cross Tu tu Cc x tu tu cc. 




Pedigree 

$u Tu 

Su tu 

tu Tu 

tu tu 

363 - 

365 . . 



32 

36 

36 

366 - 

367 . . 


; 67 

64 

83 

84 

36S - 

369 . ■ 


53 

53 

54 

58 

370 - 

371 . ■ 


54 

68 

60 

69 




Totals ... '1 S *5 

SIT 

S 33 

341 


2b - Type aad Variability in Kafir (Andropogon Sorghum), — a. b., 

and Karper, R. E., in Texas A^rtcttUural Experiment SMtion, AiiricuUuml and Mechanical 
College of Texas, Division of Agronomy, Bulletin Xo. 279, pp. 1-1+, figs. 6. Brazos County, 
Ttixiis, April 1921. 

The object of this study is to present data as to type and variability 
of certain characters in Andropogon Sorghum resulting from statistical re- 
search. The data given are taken from material accumulated from 1915 
oawards, involving the measurement of material from crib-run heads and 
selected population material and from lines successively inbred for single 
characters. This work was conducted at Texas Agricultural Experiment 
Station, Substation No. 8, near Lubbock, Texas, a region well adapted to 
the cultivation of sorghum. 

Ill 1916, 669 crib-run standard blackhull kafir heads were measured 
and records were made as to : 
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1) Number of seed-bearing branches ; 2) Length of seed bearing 
branches ' 3) Number of nodes per head ; 4) W.li of lachis or centre 
stem 5 ) 'length of head; 6 ) Weight of head; 7) ^^^etght o threshed gram. 
In snc«eding work with progeny the following additiori^ me^urements 
were taken : 8) Height of plant ; 9) Kameter of plant ; 10) Number of nodes 

Efokti^S®Iluertiord“a?^^^^ with the first 4 features only 
Eighty individual heads were selected for plantmg in 1917, compnsmg 8 
.roupl each group representing one of the extremes of the 4 pairs o charac- 
ters involved The selection for the 1918 plantmg, within a single group, 
included 10 heads taken from the single row in that group whose progeny 
conformed to the highest standard for the particular character for which 
selection was made. Accordingly the selections were made m each generation 
for a 4-vear period. The method of selection adopted is clearly sho^ in 
the accompanying diagram. The tabulation of the data for population 
and for lines inbred for' 4 generations is given m the form of tables and 
graphs which show the type and variability existing m each population 
Ld line from year to year. The tables of statistical constants seem to 
be nuite reliable, judging from the probable error in each case. 

The 8 lines involved in evcr>’' case showed uniformity and purity m 
the F. generation. This is in accordance with the low percentage of cross 
pollinatidn found by the authors in open-pollinated heads. The practical 
sismificance of this fact is two-fold : i) It lends greater reliability to prehni- 
inaiy uncontrolled breeding work; 2) It emphasises the value of the head- 
row method of breeding grain sorghums and gives a greater probability ot 

obtaining pure lines. x i. o i- 

The fact that marked progress was made in one only oitheo lines 
involved, viz. the line selected for few seed bearing branches, emphasises 
the importance and value of selecting a large number of heads for the in- 
itial planting to increase the chances of including superior individuals. 

The variability in the several lines, as shown in the tables, is less than 
in the populations, and is consistently uniform in the Fj and succeeding 
generations, further emphasising the purity of the lines in the Fj generation. 


29 - The Interesting Relation between the Appearance of the Globe Mutant in 
D&tura Stramonium and the Behaviour of the Chromosomes. — Bl.^keslee, 

F., m Genetics, Vol. C, ^^o. 3 , PP- 241-261. Baltimore, 'May 1921- 
The “ Globe " mutant in Datura Stramonium is characterised by 
depressed-globose capsules, by decreased vigour in growth and by the broad 
and only slightly toothed leaves - 

In the Datura, the placing and behaviour of the chromosomes are 
closely associated in relation to the appearance of this mutation and to 
several others. Consequently there has been noted, in every case, a diipln 
cation of chromosomes giving rise to dimorphic gametes with 12 and 13 
chromosomes instead of a single normal type with 12. These are called 
simple trisomic mutants ; in somatic cells one of the 12 sets is a trisoine 
with three homologous chromosomes instead of the normal two. 
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1) When selfed, the mutant character is passed on to about 22 % 
of the descendants. 

When crossed with a normal as the male parent, the mutant character 
is transmitted to about 26 % of the progeny. If however the pollen 
of a mutant is employed, the abnormal character is apparent in only 
about 2 % of the progeny. 

The author has concluded therefore : 

iz) As a general rule, the mutant complex is transmitted through the 
egg cells and either not at all or only to a very limited extent through the 
pollen. 

b) By crossing the mutant (?) with the normal (( 5 ), the number 
of mutants obtained in the progeny was inferior to that expected, which 
may be attributed to the lessened vitality of the mutant forms. Selfing 
continued for 10 generations has not increased the proix>ition of mutants 
in the progeny. 

2) New Globe mutations under normal conditions have occurred 
in about 0.05 % of the descendants (i out of 2000 individuals). The 
percentage is, however, distinctly higher, in cases which already contain 
"he simple trisomic mutants. It is also higher when the mutant is used 
IS the female parent, but when crossed with normals, there is no increased 
erceutage of mutants in the progeny. It may be concluded therefore 
that new Globe mutations are caused by changes in the formation of the 
?gg cells and rarely by changes in the pollen. 

3) Normal plants show about 2.7% of defective pollen grains; 
Globes about 8 %. The pollen sterility is then a characteristic of the 
Globe, as it is of the other simple trisomic mutants. 

30 - Number of Chromosomes in Various Species of Lactucaii), — MixstJHARn 

IsniKAWA, in The Botanical Maqazhie, Vol. XXXV, p. 130. Tokyo, July 1921. 

The author has made a special study of the number, behaviour and 
size of 15 species and 5 varieties of Lactuca, several of which are found grow- 
ing wild in Japan ; the figures in brackets indicate the number of chromo- 
somes. 


L laciniata 

(9) 

L. chelidonifolia 

(5) 

L. Raddiana 

(9) 

L. debilis 

124) 

L. ifianzulata 

^9) 

L. sioloniiera 

( 8 ) 

L, Scariola var. saliva 

(9) 

L. repens 

(S) 

L vilhsa 

(9) 

L. Matsimurae 

( 8 ) 

L. Keiskeana 

( 0 ) 

L. jamac,awefisis 

( 8 ) 

L. lanceolata 

^5) 

L. chinensis 

■ ( 16 ) 

L. Uiiiceolaia var. plaiyphylla 

15) 

L. dentala var. cenuina 

( 12 ) 

i. ienticulaia 

(5) 

L. dentata var. albiftora 

( 12 ) 

L deMiculata var. pinnaiipartita 

(5) 

L. dentata var. alpicola 

(7)^ 

As regards size and shape and number of chromosomes, 5 groups were 

jtiiiguished, showing differences 

also of a general taxonomic 

nature. 


■i} See R. Feb. 191 R, No. iSo. {Ed.) 





PIANT breeding 


N attat has previously stated, taking as a base the morphological character- 
istics, that the Japanese species of Lactuca may be classified under 4 
headings, Lactuca, Crepidiastrum, Paraixeris and Ixms, 

It is of interest to note that the two classifications, made according 
to the two different standpoints {taxonomic and cytologic) are in agreement. 
Lactuca corresponds to group i, Crepidiastrium to group 2, Paraixens 
to group 3, and Ixeris to group 4 and to a fifth group constituted by the 
author (i). 

- The “ Akala” Macraei Gray), an Endemic Hawaiian Raspberry 

and the Possibilities of its Improvement by Hybridfeation and Selection. 

Hock, J. E-, in Journal of Heredity, Vol. XII, Xu. 4, pp. 147-150, figs. 3, Washington. 
April 1921. 

The Akala berry grows wild in Hawaii and possesses varying charac- 
teristics, which permit a subdivision into several distinct varieties. 

In Kanai. it is an upright spineless shrub, only a few feet in height, 
with somewhat small, dry berries. 

In Maui the plants resemble to a certain extent the typical, species 
from Hawaii, but liave more spines and the fruits are less than half the size, 

Rubus Macraei prefers the sloi>es of the high mountains of Hawaii 
proper (on Hualalai, Mauna Loa and Mauna Kea). The largest fruited 
.st>ecimens were discovered by the author in a volcanic cone,' known as 
Hinakapaniilia, situated 6000 ft. high, in a desert lava field. The Akala 
was foimd in abundance with Acacia Koaha 7 i'aiiansis, Coprosma pubens, 
Styphelia tameiameiae, and presented the apj^ea ranee of a huge liana se- 
veral feet long and with a woody stem 2 inches in diameter. The berries, 
of a dark rich purple colour were at least 2 inches in diameter. The plant 
is completely devoid of spines. 

In the fern forests near the volcano of Kilanca there occurs another 
form of Rubus Macraei, also spineless, at least in older plants. This region 
has been given over to cattle grazing, and consequently the akala has gra- 
dually disappeared as a terrestrial plant and only the plants which be- 
came epiphytic have survived. These grow in the crevices of trunks and 
branches of trees and in the forks of moss covered trees. Although sinaller 
than the berries found on the Hualalei and Mauna Kea Islands, they are 
always over i ^ inches in diameter in spite of the lack of humus and of 
real soil. 
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(i) The unit characters to which may i)e applied or to which there is a tendency U' 
apply Mendclian laws arc regulated by the genetic factors in the chromosomes. Recently, 
the researches made iri Japan and the United States IMorgan etc.) have thro%vn considerable 
light on the question of chromosomes in the hereditary sen.se, and it has been cxflichided 
that a paraUelism and intimate connection exist between the unit characters of the plant and 
the behaviour, number and fonns of the chromosomes. The characteristics on the one iwub 
and on the other, the chromatic constant which corresiwuds, constitute the two extreme 
points of the genelical inquiry. If much has 1 >een said and written, hitherto concerning tbf 
■characters, nothing reaUy definite has been arrived at which confinus cytologicaUy the Men 
-delian principles, It is therefore advisable to keep the plant breeding section well in- 
formed as to the iuo:.t recent investigations on this subject. {Ed.) 



